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THE TIME HAS COME ! 


With the advent of the Rhodes steel-framed ‘C-Press’, the 
old open front press based on castings goes into honourable 
retirement! We provide a one-piece fabricated steel frame 
which is robust, massively ribbed and stress-relieved, with a 
true balance of stresses under load. Famous as Rhodes 
presses have always been for their accuracy, we now surpass 
ourselves in offering maintained precision and longest tool 
life 








STEEL FRAMES INSURE AGAINST 
RISK OF REPLACEMENT 


They are virtually indestructible, and com 
pletely solve the problem of frame breakage 
through overloading. Write for Publication 
RFP-60 


OF WAKEFIELD 


JOSEPH RHODES AND SONS LIMITED 
BELLE VUE - WAKEFIELD Tel. 2756 








the spelter coating that holds fast 


GALVANIZED SHEETS 


Uniform coating 


High resistance to corrosion 





Easy ‘workability’ 


‘Speltafast’, with its tight and uniform coating, is 
so well bonded that it will withstand seaming and lock 
forming, and all stamping and drawing operations 


within the range of the steel base. 


‘Speltafast’ is available in plain sheets up to 48” wide 

‘Speltafast' is also available in coils, ; : 

seis en desk (depending on gauge), in gauges from 18 to 32, and 
in lengths from 36” to 144”. Corrugated sheets are 


available in various profiles. 


Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate Department, RTB HOUSE, 151 GOWER STREET, LONDON, W.C.1 Telephone: Euston 9333 
MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephone: Wolverhampton 27771 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Telephone: Deansgate 7525 
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DAVY-UNITED AT CONSETT 


One of the modern billet rolling plants installed under the 
steel industry's post-war development programme is 
this 10-Stand Morgan Continuous B llet and Slab Mill 


built by Davy-United for Consett Iron Company 
It is fed by a Davy-United Blooming and Slabbing Mil! 
capable of an output of 22,000 tons a week 


BOMBAY 


; SHErrIsLD 


Leser 


DAVY AND UNITED ENGINEERING COMPANY LIMITED 
517 
Classified Advertisements: 109 to 112 


Editorial Contents: 859, 861 





ENGINEERING 


V 0 D E be —the name 


MANUFACTURING 


that always 


comes to mind 


Structural, ornamental, and tubular 
shapes from materials up to 4 in, 
thickness. 


TUBE MAKING 


Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diameter. 





SLITTING 


SWEOEN 





Many standard 
x YODER Machines 
Capacities up to 60 in. nominal 


are available from 
stock width. Coilers and Recoilers. the European 


Licensees, Tibo- 
Yoder, Sweden. Full 
details on request. 
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LIMITED 


MACHINE TOOLS DIVISION + BANNER | ANE COVENTRY ~< Tel. Tile Hill 65321 
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like another jobfor Dad 


and the magic stuff he uses for 


putting funnels back on. 
Magic? Well not really. 
it’s solder Its Fry's 
solder, a subtle alloy of 
pure metals that make 
child’s play of soldering 
and jointing. Made in 
lots of grades too. From 
the sort you use for tin 
funnels to the sort they 
solder stainless _ steel 
with, or zinc, or copper, 
or electrical joints or— 


all kinds of things 


For all kinds of solders and fluxes it’s . 








F RYS Metal foundries Limited 





Tandem Works, Merton Abbey, London, S.W.19. Tel: Mitcham 4023 (7 lines) 


And at: 
MANCHESTER 


’ KIDDERMINSTER : GLASGOW : DUBLIN 


MPR128 
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SONS ANDB COMPANY L .s  @ 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12* Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 


THE 
A00 And at 600 Commercial Road, E.14 * Canning Town, E.16 ~* Southall * Bath °* Belfast 
GROUP Glasgow * Hebburn * Kingsbury * Leeds * Luton * Manchester * Middlesbrough ~- Sheffield 


| Southampton * Swansea * Brussels * Dublin * Mombasa * Nairobi * New York * Freetown 


Apapa * Sydney * Johannesburg ‘ Singapore * Takoradi am01/964/x21 
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Another Electrolytic Tinning Line for Britain 


Che sixth Ferrostan electrolytic tinning line of Wean design to be installed in a British 
Trostre Works of The 


steelworks has now been commissioned for operation at the 


Steel Company of Wales Ltd. 


WEAN-MILES LTD., designers and builders of equipment for British and these 


tinplate mills, are at present completing the engineering, manufacture and installation 


of new lines for: 

CONTINUOUS TINPLATE ANNEALING : CONTINUOUS STRIP PICKLING 
SHEET SHEARING : SHEET SLITTING TINPLATE INSPECTION 
All this equipment is engineered and built to the designs developed by Wean, and 
prc orporates specialized units of British ds sign British manufac turing fas ilities, labour 

and skill are employed throughout. 

Wean-designed pickling, electrolytic cleaning, annealing, tinning, galvanizing and 
shearing equipment is extensively used throughout the world for processing and 
finishing tinplate and sheet-mill products, including stainless and silicon steels. 

Their experience gained from close co-operation with the steel industries of the world 


for over 30 years is embodied in the equipment built in Britain by Wean-Miles Ltd 


WEAN-MILES LTD. 


MOOR HOUSE - LONDON E.C.2. 


Telephone: Metropolitan 0471 Cables: Weanmil London 
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50 KVA Combined chain link annealing 10/25 KVA Bench type pedal operated spot 


welder. Available also with pneumatic contro! 


44 WELDING 
} Ly AUTOMATION 
4 


bnachine and bar heater. 


NS CONTROL 


Specialists in complete design and manufacture of all 
types of standard and special purpose resistance 
welding equipment from | KVA to 1500 KVA or 
greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements 

the automobile, aircraft, steel, drum and wire industries 


and all branches of engineering 


@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 
© Automatic Arc Welding Machines 

@ ‘UNIFLEX’ Kickless Welding Cables 


50/75 KVA Pneumatic spot welding machine 
with high lift features 


| 
} 
Ph graphs by British Federal Industrial F 
| t the Hammersmith, London office of Brit 
Unit is equipped— and available —to undertake indust 
graphy and still tographs for publicit 
BRITISH FEDERAL WELDER & MACHINE CO. Pi a : wa 
CASTLE MILL WORKS, DUDLEY, WORCS. i is ™ 
TELEPHONE DUDLEY 5470! 
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This truck can reach to a height of 10ft. the nearest power point of standard AC mains 
carrying a maximum load of 2,500!b. in supply. For continuous shift-working, batteries 
can be changed over by one man in a few minutes. 


aisles only 6ft. wide. It is made by Lansing 


Bagnall, the largest and most experienced Simple Operaticn All controls are within finger- 
a f : : tip reach. One-hand steering leaves the other 
manufacturers of materials-handling mach- hand free for control of speed or lifting, lowering 

and reaching operations, and permits rapid 


inery in Europe; machinery that can cut the 

cost, and time, of any handling operation THIS TRUCK ana aye with maximum comfort and safety 

—in all manufacturing, distributive and or the operator at all times. 

extractive industries. CAN Li FT instant Accessibility The drive and charge 
units are completely exposed for maintenance by 


opening a heavy-plate rear door. The battery is 


Brilliant Features Lansing Bagnall's FRES 2 

reach truck, with its extension/retraction design, also readily accessible for inspection, and topping- 
allows it to stack at right-angles in aisles only 6ft up can be completed in a few seconds. 

wide. With the masts retracted the load is carried 


After-Sales Service Lansing Bagnall offer the 


between the wheelbase—giving excellent stability, 

and aatels tor the load Gnd Guereier. most efficient and comprehensive after-sales 
service in the industry — 14 regional depots 

Low Operating Cost The FRES 2 works a full throughout the country with over 40 service vans 

shift on one battery recharge at a cost of 16d 4 on call 24 hours every day throughout the whole 


Batteries are recharged simply by plugging into life of every truck. 


&& Lansing Bagnall 


SPACEMAKERS TOWORLD INDUSTRY 


BASINGSTOKE, HAMPSHIRE. Telephone: BASINGSTOKE 1010 
ams: BAGNALLIC BASINGSTOKE. Also at BIRMINGHAM, 


BRISTOL, WARRINGTON, AYCLIFFE, GLASGOW, PORTSMOUTH LEEDS, 
ARDIFF, EP D, BELFAST, FELTHAM, NEW YORK, CLEVELAND, PARIS, 


TORONTO YONEY, ZURICH, and represented throughout the world 


SHEET METAL INDUSTRIES 
December 1961 





British 
Industry 
Specifies 


A FREE LIGHTING SERVICE 


Our expert lighting engineers based ir 
U.K., will without obligation, advise y 
large or small and prepare |i 


Write for Industrial Lighting Cate 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


FALK. STADELMANN 8 CO LTO 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20 22 MOUNT ST, PARK LANE, W.1. MAYfair 5671 2 
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STEEL 


Strip mill Hot rolled, 
Cold reduced 
Continuously galvanised 
and Electro-zinc coated 
Stee! sheets and coils 


Cold rolled steel strip 
in all tempers 
and finishes 


Strip mill and plate 
mill M.S. plates 


Re-rolled M.S. 
sections 


STELVETITE 


plastic bonded to stee! sheet 


The largest stocks in 
Southern England in 
ten colours—special 
olours and finishes 
to order. Prompt 
deliveries at 


MILL PRICES ERTSEY 


(not CHE) 


GRADES METALS LIMITED HANWORTH LANE. CHERTSEY. SURREY Telegrams Gradesmet Chertsey 
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If this were a bit of ground, the architect would 
be calling on a hundred trades (though we 


don’t know that he’d bother with the implied 
buttresses). 


But in the everyday production of everyday 
articles, modern materials are used 


in rich 
variety—plastics, die-castings, parts from auto- 


matic lathes and other more complex machines 


AND pressings from steel strip. Ranging from 
blanked out flat parts (maybe a bit fancy in shape) 
to deep-drawn parts of solid-looking rotundity, 
simple flanged and bent parts, subtle little parts 


with coined-up projections ...as you know, all 


these indispensable important components come 
from steel strip—probably ours. 


D HOUSE OLMORE {ACUS 
RINGWAY, BIRMINGHAM 4 Centra! 3300 
JARE, FLEET ST., LONDON, E.C.4 Fleer St. 3010 

ROAD HEFFIELD. 3 Sheffield 22155 
HANGE, MANCHESTER, 2 


2 


Deansgate 748! 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD 
CORBY 


known by many as— 





| ‘Lancs & Corby 














T 


P Molnde CUPBOARD 





Fully automatic in operation 
Thermostatic control 
ENTIRELY NEW METHOD OF VAPOUR 
HEATING TO BAIN MARIE 


Interchangeable bain marie insets 


Removable doors and shelves GAS H EATED 


Stainless steel and vitreous enamelled 
finish. LOW RUNNING COST. WITH FITTED 


HIGH EFFICIENCY BAIN MARIE 


Four standard sizes 


G. F. E. BARTLETT & SON LTD 


main woRKS: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BOXMOOR 4242 
LONDON SHOWROOMS BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 4 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615. MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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Entirely self-contained 

No electrical controls 
Extremely smooth operation 
Maximum efficiency 

Low cost of installation 
Extreme economy of floor space 


Easily adjusted working pressure 


+ + + + + + HF F 


Emptying of accumulator system 


impossible 





—equipped with the unique 


HYDRO-PNEUMATIC 
AUTO-CONTROL 


—_— a“ 


PAUL GRANBY & CO.LTD. ¢ 


39? VICTORIA STREET-WESTMINSTER-LONDON-SW I 


Telephone ABBEY $338 Telegrams: POWAFORGE. SOWEST. LONDON Cables: POWAFORGE, LONDON 


#28 
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Service in Sheet Steel 


The service the sheet steel stockholders provide is becoming 
increasingly used and appreciated by sheet steel-consuming 


industries. It is something we warmly welcome. 


Quick delivery of large or small quantities, cut to size if 


required, is a feature of that service. 


The combined services of the stockholders and ourselves 


offer you... 


the Sirel you need... 
the form you need... 


When you need it 


We have a large number of stockholders covering the United 
Kingdom as an integral part of our distribution system. 
You can confidently entrust them with your business and we 


will be pleased to send you a list of them. 


Hohn Summers & Sons Ltd 


Shotton . Chester 
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check rust 


Rust preventives: 
Most of the Cr 
} yn fanoun 
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A 
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me operation give 


a rust preventive 


Strippable coatings: 


hot dip thermoplast 
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corrosion ang mecn 
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tough plast i 
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Dewatering rust preventives 


lanolin based dewater 
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surface 
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York 
Manchester, 
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Quite apart from loss through age 
hardening and other forms of 
deterioration, many firms simply 


SPACE haven't the space to carry the amount 


of steel they use. From their 
YOUR comprehensive stocks RALPHS can 

give immediate delivery of Sheets as 

required. Thereby you not only 


PROBLEM ? save space but conserve your capital 


for other purposes. 


If you are interested we shall be only 
too pleased to send you one of our 
Weight Calculators - free, of course 


Sheets cut to customer's 
requirements. 





HOT ROLLED PLATES - HOT ROLLED SHEETS » COLD REDUCED 
SHEETS + GALVANIZED SHEETS + ZINC-COATED SHEETS 





Ralph & Co, «srw Ltd. 


VAUXHALL WORKS - STOURBRIDGE - WORCS. 
Telephone: Stourbridge 3237 


=} Yoled dale}(o(-1e- Mee) Me) 61.10.11 —-1. +e 8 i 1 Be —) | 1 9 8) 
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COLD ROLLED STEEL STRIP 


in coils and straight lengths 


All widths 3” to under 4” X 0-008” to 0-064" 
$” to 15” incl. X 0-008” to 0-128” 
over 15” to 20” incl. X 0-008” to 0-080” 
Tempers and Finishes :— 
Unannealed: Fully Hard, }-Hard and Medium Hard. Bright only. 


Bright cr Blue Annealed: Ordinary Soft, Dead Soft and 

Deep Drawing qualities. 
Annealed and Re-rolled: To intermediate tempers as specified. 
Electro Galvanised Strip: 6” to 18” X -008 to 036". Widths 


narrower than 6” can only be supplied 
with edges sheared after galvanising 








GUEST KEEN & NETTLEFOLDS 
ALSO TUNE STRIP ; HIGH TENSILE STRAPPING , PACKING CASE HOOPS, AND eee 
CABLE TAPE, IN BRIGHT OR BLUED FINISH (SOUTH WALES) LTD. 
(sam , . - oa > . , . , r on > 
'(@RKI)) Castle Works, Cardiff. Tel: Cardiff 33033. Grams: Nettlefolds, Cardiff. Telex. Telex: 49-316 
tery ware” 
C/CR/4206 
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Cruickshank-Pennsalt Drawcote 


+ +56 ? 


at: 


mleleh.-i5 


Pennsalt Drawcote dry film lubrication is the key Blank Specifications 
1 Size of Blank 28}” diameter 
2 Gauge of Metal .036 
famous Hoover Keymatic washing machine 3 Material Spec. Extra deep dwg 
quality 
Pennsalt Drawcote has an extremely high lubr 4 Wall Reduction No appreciable 


city value with a high film strength under ex- reduction 
y g g sclaia 5 Speed of Press 1” per second 


to successful deep drawing of the tubs for the 


treme pressure. At the same time it produces an 
Press Details 
Blank Holding Pressure 110 tons 
tools to permit severe draws with an absence of Arm Pressure 80 tons 
Cushion Pressure 25 tons 


efficient separating barrier between blank and 


score marks or ruptures. This process also 
prolongs tool life. 


For further information, please write to 


(QUIGSHA, Desk No. 0.3 


CRUICKSHANK’S 
A DIVISION OF FORESTAL 
INDUSTRIES (U.K.) LTD. 
CAMDEN STREET, BIRMINGHAM, 1 ruickshonk's Pennsalt plent installation ot 


Hoover's Merthyr Tydfil works 
*Pennsalt is a Trade Mark of the Pennsalt Chemicals Corporation, Philadelphia, Pennsylvania, U.S.A., licensed to Cruickshank's, 


for use in the U.K 
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WeELLM AWN 


Auxiliary 
Rolling Mill Equipment 
illustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 


Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 

This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some cf which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 

We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL. HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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“GODINS” Formed S di j * — 
are siadiak % — 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc 
and further processed for various articles to your own 
specifications. 
Sections formed from strip up to 16” wide 8 s.w.g, = 
— 


. to 30 s.w.g. thick, either in straight lengths or 
ae fabricated to buyers’ requirements ; 





“THE ROLLERS OF STEEL SECTIONS. U0. NEWPORT, MON. 


- -NEWPORT 65401 | (PBX) Fl IRAMS GODINS.NEWPORT M 








Wide Strip Mill. 


Finishing Roll fora 
Heavy 


Structural Mill. 


Grinding a Chilled 
Hollow fora Rubber 





THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD 
G.P.O. BOX 118 SHEFFIELD 
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CUT TO LENGTH 
AT NO EXTRA COST 


DRY OR OILED 
COLD REDUCED 14 
HOT ROLLED 12 
GALVANISED W 


LENGTHS 
FROM 20°-220 


Stockists for 
= 
& John Summers 
Miscellaneous Qualities 
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Shears and 
Bending Rolls 


Streamlined design and fabricated 
steel construction are two of the 
outstanding features of Keetona 
Sheet Metal Working Machines 
The examples shown here give some 
idea of the wide range we make— 
please write for full information. 
Hire purchase terms available. 


' ; ; ae 


KEETON SONS & CO. | LTD. 


KEETONA WORKS, GREENLAND ROAD, HEFFIFLD, 9 TFI SHEFEIFLD 42901/4 


fg A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Bright Nickel Process 


meee 


Highest Lustre over wide range of operating conditions. 
Fully Bright Deposits over wide temperature range 


(25 — 160 F.) and pH (3.0-5). 
High Levelling characteristics, especially at pH 4.0 and above. 
Most Ductile of fulty bright nickel deposits. 


Phenomenal Chromium Coverage 
High Current Density obtained, due to air agitation, 


high chloride concentration and high operating temperature. 


High Speed Plating with freedom from “ burning ”. 
Purification very simply. accomplished by continuous 


filtration through carbon. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 4400 
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UNION | 


horizontal 


boring machines 


TABLE TYPES 

Dia. of Spind'e 

Max. traverse of Spindle 

Max. distance Spindle to 
table 

Max. dia. faced 

Working surface of revoly 
ing table 

Max. distance between Facing 
Head and Outer Support 

Spindle Speeds 


Facing Head Speeds 


MILLERS 








f 


Mode! BFT 125 /1 


dia. Spindle 








GUILLOTINES 


: 
os - § 
3 


a 


He 


send For this book the 
W.W. PLAN — 


WATTS WARRANTY 
its your safeguard on 
machine tool purchase 
ITS FREE 


COLD SAWS 


BRITISH AND CONTINENTAL MACHINE TOOL SOLE AGENTS AND DISTRIBUTORS 


WILLIAM WATTS LIMITED | 


CANAL STREET NOTTINGHAM TELEPHONE NOTTINGHAM 55502 





seat 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 
STRIP MILL HOT ROLLED 


ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED & TINNED 


BLACK M.S. SECTIONS 


ROUNDS - FLATS - SQUARES 
ANGLES - HALF ROUNDS - TEES 


MEDIUM & HEAVY M.S. PLATES 


STOCKHOLDERS OF STEEL SHEETS 


JOHN SUMMERS STOCKHOLDER * ALL GRADES 


& SONS LTD. & QUALITIES 
SERVICE 


SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS — ESTABLISHED 1900 


ELDON STREET HOUSE - ELDON STREET - LONDON, E.C.2 
Telephone: BIShopsgate 565 


STQ@CKYARDS: PADDINGTON NEW YARD. GWR ALFRED ROAD HARROW ROAD, W.? 
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WE SalJuls aT 


 sueet | metal [ WORK, 


In meeting our customers’ needs we produce an amazing variety of 


items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to {in., 


light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Co. DURHAM 
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Investigate REINHARDT « ADAM 


for All Profile Forming 


Type 
RAS 24-2 


Consider these points: 


* Small capital outlay 
* Increase production and quality 
* Lower operating costs 


Exclusive distributors in the United Kingdom 


P*S)7, PRESS ¢ SHEAR 
: Machinery Go L 


172-178 VICTORIA ROAD ACTON LONDON W3 


; - PRESAt 


Birmingham Showroom 1075 Kingsbury Road, Birmingham 24 
Telephone: Castle Bromwich 378! Telex: 2ili! Elgatool Londor 


Sole Scottish Agents: Angus & Crichton (Sales) Led.. 7 Midland 
Street, Glasgow ! Telephone: City 4560 
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In the short run, too 


It is not only in the long run that Araldite proves so economical. For 
short runs, calling for tools which can be made quickly and cheaply, 
Araldite epoxy resins offer many advantages. These include: high 
strength and dimensional stability; resistance to wear and freedom from 
deterioration ; excellent adhesion to many materials, facilitating bonding 
and the use of fillers or metal inserts ; ease of manufacture from moulds 
of many materials ; ease of modification in the event of change of design 

suitability for making tools of any size. For the past ten years, Messrs 
A. V. Roe & Co. Ltd. have used Araldite to manufacture large press tools 
for aircraft production. The photograph shows a freight door-frame 
measuring 84° x 60° x 4” for the new Avro 748. It is formed in 14 s.w.g 
light alloy by an Araldité-faced double action draw tool, which has already 
produced over 100 pressings. 


May we send you our booklet ‘Araldite Resins for Tooling’ ? 





ograph by courtesy of Messrs. A. V. Roe & Co. Ltd 


Araldite epoxy resins are used 


for producing patterns, models 
tools. 


for casting high grade electrical insulation. 


for impregnating, potting and sealing 
electrical windings and components 


for producing glass fibre laminates 
as fillers for sheet metal work. 


as protective coatings for metal, wood 
and ceramic surfaces. 


for bonding metals, ceramics, etc. 


eeeNebteee EPOXY RESINS 


CIBA (A.R.L.) LIMITED, DUXFORD, CAMBRIDGE. TELEPHONE: SAWSTON 2121 
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Shop Erection 


THE LOEWY. ENGINEERING COMPANY LTD 
we BOURNEMOUTH ENGLAND 
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GAS AND 


4- AIR BLAST @ 
WILKES : 


BRAZING 


& CO- BL OWPIPES 


* Designed to operate with 
a minimum air pressure of 
approximately 4 Ib. and 
normally 1 Ib. per sq. in. 


* Suitable for towns gas at 
approx. 3” w.g. 

* Single lever control over 
whole flame range. 


* Built-in air 
screw giving variation of 
flame intensity and adjust- 
able pilot. 


restrictor 


The result of many years 
practical experience, our 
range of blowpipes com- | 
prehensively covers all braz- 
ing requirements. Although 
we illustrate only two from 
our range, we manufacture 
blowpipes for use with 
Calor, Butane, or Propane 
gas and invite you to 
write for fully illustrated 
literature giving complete 
details. 





Sires 
ALCOSA 
Ses” 


*‘ALCOSA’ PRODUCTS INCLUDE: 


Blowers * brazing equipment * gas and oil burners 
fans * furnaces portable forges 
soldering and tinsmith equipment, etc. 


A. H. WILKES & CO. 


A subsidiary of William Allday & Co., Ltd. 
Head Office: 

‘ALCOSA’ WORKS, STOURPORT-ON-SEVERN, WORCS. | 

Tel: Stourport 2311-4 


Condon Office: 158 Birchanger Rd, S. Norwood, S.E.25 
Tel: Addiscombe 1162 and 1295 


| 
| 3 
| 


32 


| “The World 


Grams: ‘YADALL’ Stourport | SRR" ge) tgt aT 


ee» A COMPLETELY MODERN 
PORCELAIN ENAMEL FRIT 








Universal acceptance of this vastly 
improved water-quenched granu- 
lar frit has readily established a 
name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 


Let us show you how Tite-Wite can 
answer your problems. Contact us 
today. 


't Wlost Complete Ceramic Supplier” 


~u ess ~ 20) 5 5 ar eee Ae et) 
S > > AS 


™= Oo. HOMMEL®: 


Thme-y-tlic] {oe ) Ont 


Los Angeles, Colifornia 
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NATional 0345 NATiona! 0345 
(10 — e LINES) 


COMPANY 

















STEEL SHEETS ‘* 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES | 
yal. Loum cloy Wa 1°) 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


. 
M.S. BARS 
FLATS, _-oclahaia ETC. 

TINPLATES 


ELECTROLYTIC & HOT DIPPED 
- 


STOCKHOLDERS FOR 


JOHN SUMMERS & SONS LTD. 


Cropper can cut, 
and 4 i 


and also 


This formidable Hydraulic 
for instance, 2’ ee 3 thick 
Flat Mild Steel thick 


Sheet and Plate to any width and all controlled 


in one stroke 





It's speedy, 


by the simple pressure of the foot 


for you can get up to 34 cuts per minute with 
only negligible burr. It is only 3’ 0 oO 
5’ 0” high and weighs but 5 cwts 


PILOT WORKS LTD. 


Manchester Road, Bolton. Tel: Bolton 23231. 
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London Office: 3 Southampton Place, W.C.1. 


Tel: CHAncery 5130 
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* Cut excessive Steel stock and cut overheads! 


= 








Call for 
STEEL... 


when, where 
and as 
you want it... 


call 


IROSTEEL 


MONarch 5481 


We deliver direct from our new stockyard—the most 

over stockyard in the South. Comprehensive 

range of MILD STEEL PLATES, SHEETS, BARS, 
ANGLES, TEES, JOISTS, CHANNELS, et 


Mild Steel Plates a speciality 


Buying from our Stock can save you money. PROVE IT 
FOR YOURSELVES AND CUT YOUR COSTS 
Le é I ua t Analysis Chart 


IROSTEEL PRODUCTS LIMITED 
Stockists of Stee/ 
IMPERIAL HOUSE, DOMINION STREET, MOORGATE, LONDON E.C.2. 
i Warehouses: Huggins Lane, Welham Green, Nr. Hatfield, Herts. 
Tel: Hatfield 2774 


: 
iétl 


* THE STEEL STOCKHOLDER KEEPS PRODUCTION FLOWING 
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POWER PRESSES 


A photograph taken in our works showing a group 


of 150 ton machines under consi ‘uction. 


he construction @f presses in the larger range has 
become @ production line affair. Send for details 
of the features of these machines or, should 
you prefer, we will be pleased to arrange 
for one of our specialist engineers to call. 


HORDERN, MASON & EDWARDS LTD 


BIRMINGHAM 24, ERGLAND. Telephone: ASHfield 167 
London Office: VERNON PLACE, SOUTHAMPTON ROW, W.C.I. Telephone: HOLborn 1324 
Manchester Office: 2 ST. JOHN STREET, DEANSGATE 3. Telephone: BLAckfriars 5860 











e HARDNESS Any temper can be supplied according 
to your wishes. 


e EDGES Sheared square or dressed round. 


e FINISHES Black, Bright, Biued or Bronzed. 
Also Electro Galvanized. 


Any quantity manufactured specially down to 1 cwt, 


WASHFORD ROAD + SHEFFIELD 





P 
4 The EFFINGHAM STEEL WORKS LTD 


Telep}t 
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Meeting your needs in STEEL SHEET > TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 

Contact our Head Office at :— 


Coil Shop stock for decoilir umer widtt 
PARK STREET - BULL RING - BIRMINGHAM, 5. 


WILLIAM KING LTD __ tone mivians 444 tines 


; or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
(Formerly Edmund Be ‘phone WEST BROMWICH 2401 (2 lines) 
» " a LONDON OFFICE : 39 Victoria Street, S.W.1. ‘phone ABBey 6873 











FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 
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4-HIGH COLD REVERSING MILL 


TYPE C.50 
Speed 500 ft. per minute. 


RHEINISCHE WALZMASCHINENFABRIK (R.W.F.), COLOGNE 


Telephone : Cologne 515304/516281 Telex : 08/882 657 


Agents for Great Britain and the Commonwealth :— 


f. W. KUBACH LTD. WAKEFIELD HOUSE, 106 CHURCH ROAD, LONDON, S.E.19 


Telephone :* LIV 3311/2 Telex: 22519 





The fast effortless action of BRAUER 
CLAMPS gives powerful, accurate holding 


“Quick Action TOGGLI 
They save thousands of man-hours wherever they are used in industry. 
Seen here are types TC.25 and TC.80 betng used on a brazing jig 
lor the production of instrument panel frame-works 
for illustrated catalogue 


Send now 


2g — a . J 4 ; By - is ; pee | P Z $ HARPEN DEN 
St ; HERTS 


Toggle Clamps in use 
at the factory of 

F. T. DAVIS . s 
King’s Langley) Ltd " "3 

FWS = ‘ Viember of the Cope Allman Gronp 


Tel: Harpenden 3603 


SAMPLE FROM: 
[ecker INDUSTRIES (SALES) LTD. 
>) PERFORATED METALS DIVISION 
Ww WARRINGTON, 4, ENGLAND 
Tel 1 34111010 lines), Telex : 62508 
Clun House, Surrey St. Strand 


TEMple Bar 8559 





London OF 
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PLETE Press Brake Sepvice 


* CHOICE OF 
MACHINE 


Our long experience- 


and the Bronx range of 
Hydraulic and Mechan- 
ical machines, from 8 to 


1000 tons capacity—en- 
sures the selection of 
the right Press Brake 
for your job 


* TOOLING 


Our — special Tool 
Service Dept., de- 
signs and supplies tools 
for any component. We 
have the knowledge 
and experience for you 
to use. 


* ENGINEERS 

For discussion on any 
problem Bronx Engin- 
eers operate through- 
out Britain. Service 
Engineers are always 
available at short notice 
from our works. 



































THE BRONX ENGINEERING CO tT ®. WORCESTERSHIRE, ENGLAND 
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A new automatic programming 
system, using punched cards, 





has been developed by 
“ENGLISH ELectric’ for ferrous 
and non-ferrous rolling mills. 


After pre-selection of the rolling 
programme the operation of the 
screwdown, manipulators and mill speed 
is fully automatic. This system also has 
the following important advantages: 





* Increases production 


Improves quality of the 
finished product 





Reduces maintenance time and costs 
Relieves strain on the operator 


Has provision for manual control 
at any given time b 


For further information 
send for Publication MT’ 126 


“ENGLISH ELEectRIC’ rolling mill experience is 

world wide and for more than half a century 

the Company has promoted new techniques 

for miils of all types working under widely 

different conditions. This experience is avail- 

able for planning and electrically equipping rolling mill equipment N 
new mills and the modernisation of existing 

N 
<—. QAOMCCFAWBWOOO™Og AM MNT gGs|k|JQ_T 


METAL INDUSTRIES DIVISION, STAFFORD 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 
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Sounds punishing — and it is, this 
business of torque transmission 
Although shafts can run smoothly 
when sweetly aligned, quite often it's 
a case of oping with mis alignment 
pulsation and shock loads. But 
whatever the application, whatever 





the horse-power, you can be sure 
there's an appropriate coupling in 
the Fenner range. Avoid damage to 
vital machinery and fit the correct 
coupling in every case. Machinery 
costs capital abolish this capital 
punishment by fitting Fenner 





TAPER-LOCK® RIGID 
LEAFLET 351/17 














RESILLA-BOND FLEXIBLE 
LEAFLET 710/21 











TAPER-LOCK® FLEXIBLE *TRADE MARK 


LEAFLET 350/16 


CARDEFLEX 
CATALOGUE 590/21 


ELS! SAFETY SLIPPING 
CATALOGUE 590/21 


J. H. FENNER & 


@ Send to your nearest brar ow fc ! 
Birminghar Bradtord ~ Brist Burnley © Cardiff * Gi 


COMPAN 


20W Hu Leeds 
bre Newcastle 


LTD - HULL 


the literature lis 












































as 
eicester ‘ Liverpool Lond Luto Manchester ‘ Middlesbrough 


sont »gham Sheffield Stoke 
FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND SOUTH AFRICA 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTHi 
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All types of press wor’ 
up to 150 tons — 


any metal 


Deep draw work 


a speciality 


Also milling, drilling, 
capstans and 


assemblies 


— 


MERTON ABBEY 


y 1144 





Serving Britains Industry 


; AS: BLACK STEEL SHEETS 
STI: : MEDIUM and HEAVY MILD STEEL PLATES, 
R 4 BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 


’ ae bid | 
\ 4 ‘ and Flat 
‘ i J GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


* BLACK 
% WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


YW GAL ‘EYVAY dD EXTRA LARGE FABRICATIONS 


NTA Smith and McLean Ltd. 


179 WEST GEORGE ST., GLASGOW, C.2 


CENtral 0442 Grams: CIVILITY Glasgow 


*% ANDITLAI — 
“3% ’ ; Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milmwood Stee! & 
iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbeank, Glesgow. 
Kingston Galvanizing Works, Port Glasgow 
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BROOKES), 


ae 





production — 
es )) (aa 


; 
; 


| 


autor: 
can be 
the answer 





U Bi ZE 3 ff 
oi 
lead Special purpose machines designed 


and built to increase your productive 





am 
in capacity and/or reduce labour costs. 
automation 
* Specialists in press shop 
design aromscon 


J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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SERVICE 


- MARKS STREET, WOLVERHAMPTON. Groms: Attention W'ton 


TEEL SHEETS) LTL MANCHESTER ROAD, MOSSLEY 
ASHTON-UNDER-LYNE Tel: Mossiey 483 
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Firth Brown 
Forged Steel 


steel work rolls 
wn manipulate a very high 
f all the metals rolled 
Only greatly advanced 


il expe 


Firth Brown 


ATLAS WORKS SHEFFIELD - ENGLAND 
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Incorporating the HIGH STRIPPING qualities and comparable 
capacities of Unipierce Tooling, and capable of being used 
alone or in conjunction with Standard Units. It also lends 
itself to automatic feed. 


Component Setting is by Standard Redman Template 
in bottom bolster, by Master Template, or by linear 
measurement. While Punch and Die Setting is by 
positive Punch to Die, or by size plug to die, 
obviating the nipping of punches 





THE NEW UNIVERSAL 


The life and accuracy of Punches, Dies and Strippers are known to 
users throughout the country. 

Despite the obvious advantages of Unipierce Tooling, throat dimensions 
sometimes limit capacity. 

Universal tooling is then the answer 

Castings are sturdy and streamlined and the Units themselves are 
backed by a Design Team having the greatest experience in UNIT 
TOOLING available in Great Britain to-day, while ancillary parts are 
up to the high standard already in use 

Our representative will call to show you a sample set-up and 
demonstrate the setting on request 


REDMAN TOOLS & PRODUCTS LIMITED 
Box No. SM2, GREGORY’S BANK, WORCESTER Tel: Worcester 26933 (4 lines) ‘Grams: Redtools, Worcester 
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Aware seven pillars of 


A 


TOTAL SERVICE 


AEROGRAPH 
DEVILBISS 


iS 
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INDUSTRIES 


mach ‘Sins 


"OR SHEARED TO YOUR EXACT SIZE 


Cold Rolled— Mild and Spr 
coils and |engths — al! sizes 
Bright Flattened Mild Stee! Wire 
with Round and Square edge 
Bright Annealed Spring Stee 
Flats. 

Silver Steel—al!l sizes, Round in 
13° and 78°, Square in 13 lengths 


Write or phone for latest stock 


J. A. HEMMING LIMITED 


4 Park Road., Moseley, Birmingham 13 


Tel: BIRMINGHAM SOU 4511 (five lines) 


Works: Orchard Street, Oldbury 





COLD ROLLED STEEL STRIP 









™ _ for all purposes up to 21' wide bs 
vs lle IN ALL THICKNESSES 


Me are ts 














La Udon 


cess ae 
. 


ots con Pe 


The principle of gas alloying has been understood and 
accepted by metallurgists for several years—but now the LEE 
WILSON OPEN COIL PROCESS makes this a commercial 
proposition. 

Now itis possible to remove carbon at the annealing operation, 
enamelling sheets that require but a single coat of enamel can 
be made from regular rimmed steel sheet. By removing carbon 
and nitrogen, economic and high quality non-aging rimmed 
steels can now be made. 

This is a revolutionary step in steel processing which you can 
learn more about by contacting:- 


This process is being accepted by the 
world’s steelmakers. Plants are being 
installed in different parts of the world 
including Japan, Europe, U.S.A. and 


Canada. 30 plants have beer ordered, , 
many of which are in production. PEP VITAL AM ASD 
THE INCANDESCENT HEAT COMPANY LIMITED, Smethwick, England 
sae British ensees for the Lee Wilson OPEN COIL PROCESS 
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The inspection and Maintenance Service operated 


* . by J. P. Udal Ltd., covered some 5,000 presses 


Experience has shown that this service leads to 





an improved safety standard and also reduces 

a n replacement costs by drawing attention to renairs 
required in the early stages of wear 
Our inspectors make regular half yearly inspections 


gua rd which provide a separate report for each press and 


guard and we also quote for any maintenance 





. work required on Udal and |.G.E. guards. We then 
mainte nance savy dat thie each on: senniph of enahomer'e order 
customers being free to do the work themselves 


if they prefer 


+ 
service We will be happy to give you fuli details including 
the cost of inspeciion of your own press shop 


J. P. Udal Ltd. & 1.G.E. (Control Equipment) Ltd. 
interlock Works, Court Road, Birmingham 12 
Tel. CAL 3114/8 





SHEET METAL 

WORKING B ft. x Hein. 
MACHINERY men cas i igh 
OF EVERY DESCRIPTION 


oa 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
® 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
K ENDRICK tro. sraproro st., BIRMINGHAM, 5 Bft. « in. 


Guillotines 
Telephone: Midland 1648 
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/ HOLDEN & HUNT > 
WELDERS 








Latest type Air Oper 
ated Rocker Arm Spot 
Welder ranging from 5 
to 40 kVA in 5 models 
The electrical and pneu 
matic control gear are 
ideally situated to facili 
tate maintenance anc 
adjustments 


H & H Productions 
include Spot Wel 
ders, operated by 
Foot, Motor or Air 
Auto Wire Butt 
Welders, Flash Burt 
Welders Rivet 
Heaters, Projection 
Welders and ’ 
Making Plants Es 
sentially modern 
machines designed 
for stability and 
simplicity in use 
avoid ng unnecessary 
complications 


HOLDEN & HUNT LIMITED 
P.O. BOX No. 17, COX'S LANE WORKS, 
OLD HILL, STAFFS. 


Cradley Heath 66871 /2 
Groms : “ Universal,"" Cradiey Heath 
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Harquebus or 
armed rider's 
armour of 

ll. London 


1686 





KY GZ 
Kin 


Protection 
through the ages... 6 


I ‘ ng of fir 


SHIMWELL «& C° LT? 


ONDe DO,y,. 


STEEL SHEETS-TINNED OR LEADCOATED BY THE HOT-DIPPED PROCESS 
FOR ENDURING PROTECTION AGAINST CORROSION 


WELLINGTON ROAD, LEYTON, LONDON, E.10 
Tel.: LEYtonstone 2281/3 





| Stronger fastenings 
in sheet metal K 


¥ 


a 
RIVET 


Ustof7 BUSHES 


fixed with a 4 , 
single blow! 


A permanent insert bush 
with unique gripping “4 Dippy ih 
properties. Threads will 

break or screw shear before 


‘Wunop’ wili move. 


TSU E ENGINEERING CO. 


TONBRIDGE RD © HAROLD HILL - ESSEX 





56 


Capstan ‘and auto- 
matic work and 
sheet metal press- 
ings in any metal, 
any finish, any 


quantity. 


GRIFFITHS, GILBART, LLOYD. 
EMPIRE WORKS. 

PARK ROAD. 
BIRMINGHAM.18 


TELEPHONE NORthern 6221 


Metals for 
Industry 


J, & F. Pool Perforated 

Metals are today giving 
splendid service in over 
40 great industries. itis 
first-class equipment at 
the right price! 


ow LTwb 


Hayle, Cornwall. Hayle 3213 
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17 > | T 4 ‘ 4 a 
STAINLESS 
b y l A Ab , 
14h ee 
STEEI 
> 4 4 4 
in all forms 


FROM STOCK 


Quick Delivery at 
BRITISH MILL PRICES 
1000 TONS 
ALWAYS 
IN STOCK 


W.O.1. & ARB. APPROVED 


STAINLESS METALS 110 


SLOUGH, BUCKS. Tel. SLOUGH 23951 - DEPOTS sianmincHam BrisToL MANCHES 
Britain's Principal Stainless Steel Stockholders and Mill Agents 














WO 
GRIPPER 


— 
— 
—— 
—— 
—_— 
_ 
— 


Solves 
a Pressing 


Problem / 


IT’S HELD o> 
Z IT’S RELEASED 


Enables ferrous parts to be 

fed to power presses faster and safer . . . so increases 
Output without risk to operator. Design (Patent 738193) 
incorporates aspecial permanent magnet of high lifting 
power and instantaneous cut-off is provided by thumb 
pressure on the convenient trigger. 


Simple 


yet Speed Tools le 


Efficient VEREKER HOUSE , GRESSE ST. LONDON W1. Museum 1039/1099. 
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B E R RYS of WOLVERHAMPTON 


STEEL SHEET STOCKHOLDERS AND SHEARERS 
RECOGNISED STOCKHOLDERS OF 


SUMMERS STEEL SHEETS 


SUPPLIERS OF BLANKS AND STRIP 


=z3 HOWARD E. PERRY & CO. LTD. 


Established 1881 


96 HORSELEY FIELD - WOLVERHAMPTON 


Phone: WOLVERHAMPTON 24021 (3 lines) 











Select the right product for drawing 


PRESSOLINE lubricating paste for medium 
and deep drawing. 

DRAWELL No. 2 oil for medium press work 
are catered for by the various Fletcher plus easy degreasing 


Miller paste, oil and soluble lubricants. DRAWLENE for dr g steel bars — gives 
ech ob dongle MpebettJam- ba life 


Most drawing and presswork operations 


We will be pleased to submit a testing : 
DRAWLEX for cold drawing of steel tubes 
sample of any of the media named. reducing stresses and chatter. 


DRAWSOL wire drawing paste used neat for 
dry drawing or emulsified for wet lubrication. 


Bi en EE Rta 


FLETCHER MILLER : drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone: HYDE 3471 (5 Lines) Telegrams : EMULSION, HYDE 
Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 
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of Plymax—STRUCTURAL PLYMAX 

26 s.w.g. aluminium or galvanised ste¢ 
ore of exterior plywood a structural sheet 
s dramatic reductior 
weight with all surface properties of metal 

PLYMAX has been scientifically tested and compared for 
rigidity, thickness and weight with sheet steel and alum 
inium; the comparison figures are highly interesting 
Analysis results, which completely describe this material 
structurally, are available in condensed, iabular form for 


i for them now 


fhe new grad 
two sheets of 
bonded to ac 
f remarkable stiffness that give 

h all th 


your file Senc 


ae 


sl. > , 4 . 
~~ Piease send me technical data on 


3 TMG TURAL 


IMPANY 


VENESTA vis woo! LIMITED, Vintry H 
1 Street Place, Le E.C.4. Telepho ne: CENte 4 


os 
= 


Queen 


aortas eens ki remiss 
TAssi3 
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and now 


A NEW 6 TON 


BACK-GEARED 


| DIAL FEED 
WORCESTER 








* Handles 3000 components an hour. 


% Price £387 ex-works, plus cost of 
jig-boring dial plate to your 
requirements. Back-geared press 
without dial-feed, £220 ex-works. 
Floor-stands available. 


Also still available: Standard 2, 3 & 6 ton Worcester 
Presses, as well as 6 ton large Daylight Press. 


We will gladly advise you upon the 
suitability of Worcester Presses for 
OFFER your job on receipt of full particulars 
with, if possible, samples of the work 


to be done 


Send for free illustrated price lists 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOURBRIDGE WORCESTERSHIRE 


Telegrams ““HEAT, Stourbri idge’ Telephones: Stourbridge 5106 











NO DOUBT ABOUT IT, 
Crosland dies cut costs as 
cleanly as materials for these 
important reasons. They blank 
and pierce in one operation 
They are an amazingly cheap 
method of tooling steel, non- 
ferrous and non-metallic 
materials. They save up to 
96% bench time compared 
with hand methods on shert 
to medium non-repetitive runs 


bench 
vi e | They are infinitely cheaper 
© im™”m ° than orthodox tools. Their 
super-hard steel cutting edges 

are set in a densified laminated 


material of high tensile 
BLANK AND strength and give clean, even 

‘esults. And they’re cheap to 
PIERCE DIES maintain and modify. 


These are fads -Trovethemb yourHsft! 





Write for fully descriptive literature to: (William Crosland 1:4) 


BREDBURY NR. STOCKPORT Telephone: WOODLEY 2621/2 
THT amerreeTTCTA 
oo li 





eit] 


Wt Why 
yin 


—— FROM STOCK 


SHEETS, PLATES, SECTIONS, BEAMS, 

BRIDGE RAILS, ROUNDS, SQUARES, 

FLATS. BRIGHT DRAWN BARS, HOOP 
AND STRIP, ETC. 

Sheets and Plates sheared to size. 


Bars and sections cold sawn to length. 


HALL Bros 


(WEST BROMWICH) LTD. 


Eagle Works, Greets Green, West Bromwich 
Telephone: TIPTON 1611 (10 lines) 


LARGE STOCKS OF SUMMERS STEEL SHEETS [eeeme 


Summers Stockholder 
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The ‘LANCASTRIAN’ 


The range of ‘Lancastrian’ presses includes 150, 


300, 500, 750 and 1,200 ton models, with 


single, double or triple action. Larger presses 
are de signed to clients’ requirements. 

Accurate guiding and variable pressing speeds 
reduce the number of draws required and in- 
crease tool life, while the ‘Autodraulic’ control 


and high quality workmanship ensure fast, 


Please mention ‘Sheet Metal Industries’ wher 


ster Yates 


BLACKBURN, ENGLAND 











deep-drawing press 


rh perati na nn ntenar 


ope on a 
TI! 
m. 1 


& Thoma Lid. 


Telephone: Blackburn 4224 


London Office: Terminal House, Grosvenor Gardens, $.W.1. Telephone 


FOUNDED 
1826 
: 


4 


» 








but STEEL SHEETS are 
CHEAPER this way!” 


*, . « and I've been saying so for years and 
that’s why I go to CASHMORES. As 
Accredited Sheet Stockholders of the Steel 
Company of Wales Limited, they have all 
the production resources of this great mill 
behind them, 

Cashmores hold comprehensive stocks of 
cold reduced and hot rolled sheets and with 
their up-to-date shearing facilities and two 
modern cut-up lines for coils, I can get all the 
sizes | want—and quickly. I've no need to 
finance large stocks of my own or use up 
valuable production space to 

Store it. With their speedy 

delivery fleet you can say 

Cashmore’s stocks are my 
stocks—that’s why it’s cheaper 

all round! 

I suggest you write in for their 

stock list,” 


SERVICE 


JOHN CASHMORE LIMITED 


Accredited Sheet Stockholders of the Steel Company Ww 


GREAT BRIDGE - TIPTON - STAFFS. . NEWPORT - MON. 


Telephone: TIiPton 2181 /7 Telephone: 66941 6 


London Office: Artillery Mansions, 75 Victoria Street, London, $.W.1. | Telephone: ABBey 4556 7 8 
SM /JC /6493 
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IRON & COAL 


I, mi 

K title: 
IRON becomes STEEL; FRON & 
COAL becomes STEEL & COAL. 
More exact in description, more 
modern in concept; yet inheriting 
all the power and goodwill acquired 
and developed over ninety-five years 
of service to industry. 


NIZ = 

x size: 
the type area becomes 10” x 7’— 
and the trimmed size 11}” = 84”. 
Forty per cent more space means 
forty per cent more impact; econo- 
mies in design and blockmaking, 
too, through the — of a 


the larger page allows and en- 
courages a radical revision of 
layout; new typefaces; expanded 
easy-to-find contents page; 
restyled regular features, swiftly 
recognized; a standard of presen- 
tation unsurpassed by any technical 
weekly. 


Published every Friday since 1866 


WY) VT 
me ST KELE UU OAL 


A ttle worn for ninety-five years is not lightly to 
be cast aside, and, in this climate of change, let 
us first look at what is unchanged, steadfast, 
immutable. Such is our proven loyalty to coal 
and those who win it; COAL has spelt out its 
worth and its achievements on our cover—as 
through all our pages—for a near-century, and 
we are justly proud of our intimacy with a brave 
and virile industry. Whatever else may change 
we speak for coal. 

COAL remains COAL, then, but IRON becomes 
STEEL. When this journal was born, Bessemer’ 
great discovery was but ten years past, and no 
thought then arose of nailing steel’s colours to 
our masthead. But from now on let there be no 
doubt; STEEL & COAL believes in steel, will 
blazon to the world the benefits of steel. It will 
be the journal for the user as well as the maker 
of steel; new methods of manipulating it, new 
products incorporating it, new processes employ- 
ing it—all will be fully and expertly treated. 

In tune with these shifts of stress we plan many 
a change in presentation. A larger page has been 
long requested and recommended by those who 
purchase advertising space and those who design 
material to fill it; we are glad to be able to fulfil 
our own plans and their wishes simultaneously 
In the interests of the busy executive we are 
radically restyling the layout and type of the 
journal; numerous innovations will be aimed at 
making features more rapidly located, data more 
easily assimilated, indexing more complete 
The standard of presentation of STEEL & COAI 
will be as high as that of any specialist journal in 
the world. 

And so we step out towards our century, and, 
doubtless, our second century. Mind cannot 
conceive of a time when the technique and 
practice of coal winning and utilization, of iron 
and steel manufacture and manipulation, will be 
able to dispense with their own specialist litera- 
ture. Always will there be experience to be shared, 
information to be disseminated, data to be 
evaluated. STEEL & COAL will proudly bear 
these responsibilities, for its blueprint for progress 
is firmly founded on a heritage of achievement 


INDUSTRIAL NEWSPAPERS LIMITED 


JOHN ADAM HOUSE - JOHN ADAM STREET 
TELEPHONE : 


ADELPHI ~ LONDON W.C.2 


TRAFALGAR 6171 


TELEGRAMS: ZACATECAS RAND LONDON 





Desoutter 


have recently 


acquired a 


new factory at 
Angmering-on-Sea, 
Sussex, to increase 
their production 


capacil y, 


THE Wesondler GROUP 


DESOUTTER BROTHERS LTD - HENDON 

LANG PNEUMATIC LTD - WOLVERHAMPTON 
CARTER-STEVENS (AUTOMATION) LTD - COVENTRY 
DESOUTTER PRODUCTS LTD - ANGMERING 
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MANUFACTURED FROM THE CELEBRATED NON-ABRASIVE STEEL 
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Specially made for shearing thin sheets, suct 


Slivers & Flash entirely eliminated 2P°Siicn Armature Sheets, Motor Car Body 


Sheets, etc. These Blades give the longest 


Sole Manufacturers: Life of any Blades in the world. 


WATSON, SAVILLE &CO.LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.) Grams : SAVICO, SHEFFIELD 3 





“$TEEL STAMPINGS 
KIDDERMINSTER LTD 
Telephone : Wolverley 266 Telegrams: Stampings Cookley 


RINGS, DISC WHEELS or more specialist STEEL PRESSINGS 
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ROBERTSO 


= % aR oF 


Four-High Cold Reversing Mill for 
rolling steel strip. 


Built by Robertson and installed at the 
works of S.A. Acciaiere Ferriere 
Lombarde Falck, Vobarno 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 


SENDZIMIR COLD REDUCTION MILLS Ah 
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Why is the cheaper 
cutting oil or fluid 
frequently more expensive? 


Because it is usually more costly in use! 


An Oil or Cutting Fluid recommended by Edgar 
Vaughan implies: 

Good finish 

Faster production rates 

Shorter machining times 

Fewer man-hours, meaning lower labour costs 

Economy in use 

Longer Tool life. 





Edgar Vaughan have a com- 
plete range of Cutting Oils 
and Fluids to meet the most \ ETAL W 
exacting requirements for > 3 success is certain with 
economic production, \ ww 
backed by over 60 years’ Was WW 
specialised experience in IS AS 
; RAC 
this field. Recommendation \ \) 
and advice without obliga- \ WN : 
tion \ N 
Informative literature A touch of FLUXITE sets 
is available on request the seal on every solder 
ng job-it’s the sound, 


METAL CUTTING OILS simple way to success 


FLUXITE, famous for 


Ldgar fifty years, is as popular 
au ban today as the best deserves 
to be——it’s the automatic 


£ Co lia 
choice of engineers and 


LEGGE STREET, BIRMINGHAM mechanics the world over! 
Works and Depots at: Birmingham, Manchester 


Liverpool, London (Southall), Bristol, Glasgow FLUXITE LTD 


@ Or FARO On WIT Oe Ed Te of compenies ailever | BERMONDSEY STREET‘ LONDON S.E.1 - HOP 2632 
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Kt you make pressings consider 
thece productive features — 
THE QUICKWORK 
STAMPING TRIMMER 


@ Trims—Beads—Forms many kinds of pressings, often at 
less cost for machine and tooling than for press trimming dies. 





@ it will put a bead in pressings, sometimes in one operation 
with trimming, and often difficult by other methods. 


@ A combined trim and form on some jobs can take out slack 
in pressings. 


@ Sometimes saves much floor space, otherwise occupied by 
stacks of pressings piled round presses for trimming operations. 


@ Made in four sizes, to handle from 18 gauge to sheet. 


for 


illustrated 


TRIMS &. Oe booklet 


No. 48L Quickwork Stamping Trimmer, 
maximum capacity 18 g. mild steel. 


OLIVER WACLINERY ©O.L72 


TELEPHONE BLACKFRIARS 2950 TELEGRAMS UNRIVALLED MANCHESTER 
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HOT-DIP GALVANIZING 


by the ‘Harco’ Process 


is the surest means of combating rust. It provides a 
continuous surface of firmly alloyed zinc, effectively 
sealing seams and crevices. 

It SAVES STEEL by eliminating the need for large 
corrosion allowances and the replacement of rusted parts 
As pioneers of hot-dip galvanizing, Harveys render a 
first-class service to many industries 

Regular and frequent collections and deliveries by Harvey 
Vans within a radius of 25 miles. Rail Traffic handled 
through private sidings. 


G. A. HARVEY & CO. (LONDON 
WOOLWICH ROAD, LONDON 
relephone: GREenwich 3232 (22 
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when you need 


WATERTIGHT OR 
AIRTIGHT FASTENERS 


choose 
(MUX! BLIND RIVETS | 





G 





« 


=_— 


CLINCHING 
MANOREL 


ll-known Tucker Imex Rivets ar 
manufactured from 
luminium alloy and copper 


The ‘Imex’ Rivet offers all the advantages of the we 
‘Pop Rivet in that it can be set by one operator, in one operatior 


working from one side of the materia! only 
The additiona 1dvantages of the ‘Imex’ Rivet are n diameters ol 
that it has a sealed end and this combined with 


, » tor riveting n aterial up 
a high rate of radial expansion in setting $” thick 
1 joint which 1s vibration proof he riveting of bus roofs shown above is typical 


ensures < 
lany applications where the ‘Imex’ Rivet fills 


and pressure tight Also a com- 
pletely flush finish to the 
rivet can be obtained 


speedy, economical, watertight sheet metal 


if req iired Falkirk and Scottish Omnibuses Ltd 


crs mS le] ¢ 1 ae —® 4 —) Be on 


BIRMINGHAM 22b 


Phone: BIRchfields 48/1 (9 lines). Grams: Eyelets, Birmingham. Telex: 33480 


The trade mark ‘IMEX’ i 2istered in respect of rivets in 
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VITREOUS ENAMEL 


is as durable as porcelain and as easy 
to clean as china 

It is better than any paint, plastic or 
synthetic finish because it resists 


temperatures up to 450°C, is 

not stained or discoloured by 

domestic fluids, and will not 

a readily chip or crack. As to choice of 
colours, the range is almost unlimite 

and every colour is fadeless. Texture 

can be plain, shaded, marbled, mottled 

or lustre. Ask the leading 

Vitreous Enamellers for 

full particulars 


provides 


the perfect 
THE RUSTLESS IRON CO. LTD 


finish for ‘ : THE RUSTLESS IRON ¢ 

. rico orks, Aeigniey, orksnire 
Heating and Telephone 3737-8-9 
Hot Water Equipment 








SHEET METAL INDUSTRIES 
December 1961 





Here’s the equipment operators enthuse about because of its portability and ease of 


handling. High welding speeds without distortion, reducing the need for jigging. Con 
ind accessibility to awkward positions —these coupled 
2 Lynx’ MRCS Slope Controlled Rectifier 
rht gauge sheet metal and the positional! 


sistent weld quality, ease of use, : 
with great portability have made the BOC ST 
a major breakthrough in the fabrication of lis 
welding of heavier plate... in small and large applications, over a wide range of in 
dustries from automobile production line to sheet metal works, from pipeline to ship 
yard. We will gladly demonstrate 


~y) 


so. 1 


4g 


A million 
mo) THE BRITISH 0 @& ACh =m) COMPANY LTD #0 
( elding Department, Quasi-Arc Works, Bilston, Staffs. Telephon B 31 
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The illustration shows a Press 
Line recently completed, including 
one of our standard all-steel two 
point tie-rod Presses, complete 
with Feeding and Straightening 
Equipment and Scrap Cutter. 


As is usual with our Presses, the 
areas of both the Bolster and Slide 


74 


Face are 72 55”. 


ings in the sides of the Press are 


The open- 
arranged to accommodate 36 
wide strip. The stroke is 5°, 
obtained from our well-known 
eccentric drive and double gear- 
ing. Three speeds are available 
The slide has an air balance 


cylinder. 


The Feeding and Straightening 
Unit has a maximum feeding 
length of 6 ft. and is provided with 
photo-electric loop control. The 
coil centering reel is designed for 
a range of coil inside diameters. 
4 scrap shearing unit is also 
provided. 


We are in a position to fill custo- 
mer’s needs for a wide variety of 
Press Lines of similar nature to 
that illustrated and we shall be 


very happy to receive enquiries for 
them as well as for our standard 


power presses. 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3 
DOUGLAS 6586/9 
Lion House, Red Lion Street, 


Richmond, Surrey 
RICHMOND 7667/9 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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LIGHT ALLOY 


ATMOSPHERE ANNEALING 


FURNACES WITH 


CHARGING MACHINES 


Design staff, full manufacturing facilities 
technical and service engineers in the field 
combine to provide a complete organisatior 

for the design and manufacture of heat 
treatment equipment batch and continuous 
furnaces, atmosphere plant ndling gear, 

ne ing heavy duty c ng machines, material 


handling systems and ancillary equipment 


The plant illustrated comprises three batch- 


type electrically heated furnaces, a 50-ton 


charging machine, g and unloading 


racks and inert gas plant 


CUMBRIA HOUSE GOLOTHORN HILL - WOLVERHAMPTON 




































































































































































METALON STEELS LIMITED 
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designed 
specifically 
for 

the 
processing 
of 


very thick strip in 


LARGE DIAMETER COILS 


With very thick strip in coil form becoming 
more widely used, a new problem has beer 
created, to which HUMPHRIS provide th 
answer. Valuable floor space and time ar 
saved by the combined roller feed, leveller 
and scrap cutter shown in the lower 
ilustratior Powered strip threading i 
incorporated as a prime feature of this feed 
which is used on an inclined press 

The reel illustrated combines powered de 
Coiling with powered inclining and it can 


handle thick, heavy coils of large diameter 





exponents of advanced mechanisation 


santieaies & SONS LTD. - POOLE - DORSET -HUMPHRIS. 
oaisaininiiiis umn yyy yy ypu 
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’ If it’s 
fastenings 
you're 

looking for... 


S 
SS 


Om 


> 


GKN. That’s where the best screws come 


from. The best bolts and nuts, too. Fastenings 


= 
— 
—_ 
— 
ee 
— 
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7777 


PRERR 


of every description, from Aerotight Nuts 


i 


to Z type screws. And there’s no end to 


S 


oes 


them either, because we are always inventing 


W244 
ced 


d 


new kinds of fastenings: for all those 


designers and engineers without 


whose support we wouldn’t be the largest 


aut) 


makers of fastenings in the world. 


mama my mGK@N, 


Guest Keen & Nettlefolds (Midlands) Ltd., 
Screw Division: Box No. 24, Heath Street, Birmingham 18. 
Telephone: Smethwick 1441. Telex 

S/GF /2516 
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FRENCH 


UNIVERSAL SHEET METAL 
MODEL 251F 


Robust and versatile, 
semi-automatic Cycle 

the folding beam and re¢ 

on toot switch. Alternat 
independently. Clamping 
motors with provision against « 
accurately positioned by an 


controls the bend length 


Viaximum sheet width 82 
Rear guide adjustme nt 4} 


Motors: Folding, 8 H.P Cla 


Write for brochure $SM/211 


SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel’) WESTERN 8077 (8 lines) ‘Telex: 23182 = Groms. ACCURATOOL LONDON TELEX 
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mncens-ons NEWS SHEET 


JOHN W. MILLER & SON LTD 
Brighouse - Yorkshire ~ England 
Tel : Brighouse 1047 (3 lines) 


Major shutdown in paper mill prevented 


of this key piece of equipment was not 


A shut-down 
BLACE-MOLY  °6 2:0 
ways eared. After 12 hours running-in jhtly loaded, the 
bearing was still very hot and after applying rv ding 
KEEPS MASSIVE sector gnats: Aare 
Claims for BLACK-MOLY A.A 
“SUPERCALENDER"” GOING thing t van chance, neat 


on added to the oil 
Due to Heavy load and mishap whereby water {, no extra heating-up was no 
entered the oil system supplying two white-metal ' wg fF J 
bearings, 15° in diameter, 174" long, carrying the 
bottom roll on a Supercalender, a hot bearing sa 
developed and the white metal “ran”. Total loading This bearing ran successfully for many 
on each bearing was 77,200 Ibs weeks, thus avoiding a major shut-down at 

a busy period. 


Messrs. Brookgate Ind 


(Member of the Reed Paper Grou; F 
. | To: JOHN MILLER & SON LTD. BRIGHOUSE, YORKS 


WITHOUT OBLIGATION send me further details of 
BLACK-MOLY. Ask your representative to arrange an 


POST THIS ore) 8) Te), appointment x 
FOR FULL DETAILS 
OF BLACK-MOLY 


BLAGCE-MOLY 


is the registered trade mark of 
JOHN MILLER & SON LTD lial aa icine inal 
BRIGHOUSE * YORKSHIRE * ENGLAND ce am a ee ae Ca : 
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"The Stockholders 


STEEL STRIP 
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SERVICE 







BRISHT COLD ROLLED ! 
] ROLLED ficxweD SUMMER’S GALMATITE 


UNE 


or write for | Stocklist : 
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// A COLTO 


§ * “POUND ROAD - cure * SURREY 
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PATTERNED 


IN STEEL 


START WITH 
SENDZIMIR’S 


STAINLESS. 


MAIN PRODUCTS 





Steel Works, Ltd. 


3. 4-chome 


Nisshin 


Head Office 


Japan 


Chuo-ku, Tokyo, 


Hatchobori 


TOKYO 


NSWORKS 


ADDRESS 


CABLE 
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ELLIOTT 


SAMSON -SPEEDAX 


METALCUTTING 
MACHINES 


We offer a very wide range of metalworking 
machinery which will meet every requirement 
SHEARING—Fiat or corrugated, etc. 
ROD-CUTTING—bars, rods, etc. 
ANGLE CUTTING 
NOTCHING 
PUNCHING 
BENDING 


Power Operated Machine also available 


Your dealer will supply full details of the machines 
most suited to your needs 


THERE ARE 24 MACHINES 


IN THE J ELLIOTT, RANGE 
‘Samson srecoax | 


Gold by leading Engineering Tool Moredants 


i - LLIOT T machinery LTD. 


VICTORIA ROAD - LONDON - N.W.10 reLEGR 


Overseas Subsidiaries: AUSTRALIA CANADA 
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Sparking time: 34 hours 


THIS PEDAL PAD FORGING DIE took 34 hours to make on the new GKN Spark Machine 


Model BI. How long would it have taken by other methods 
consider the GKN Spark Machine. /t is faster, more accurate 


> 


When you've worked it Out, 


{ machine of its kind, ye 


more versatile, more compact and better designed than any othe 


both installation and running costs are low 


The GKN Spark Machine was designed by the GKN Group Research Laboratory. Not 


only is it backed by all the Laboratory’s technical resources, but every user of the GKN 


spark machine can count on regular visits from the makers’ technical representative to ensure 
that he gets the most from his mac hine 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN Spark 
Machine is something it will pay you to know about. Ask our sales agents for an illustrated 
brochure on the GKN Spark Machine (Models BI & B2). Ask them now 


VELSH METAL INDUSTRIES I 
( ¢ it Glamorgar 
Sa 4 

C. Layton 


e KG | s U.K. 
The &)a\at Spark Machine Mount Pleasant 
DESIGNED BY THE GKN GROUP RESEARCH LABORATORY Rudkin a 

rt Ltd., P.O 


rks, Coventr 
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The ORIGINAL steel 
possessing .. . 


High Tensile Strength 45 55 
tons 


High Izod Impact 40 Ib. min. 
High Elongation 
Full free cutting properties 


Excellent Induction Quality 


duced ‘“‘HITENSPEED”’ steels 
providing industry with the 
first and bes ir high tensile 
high mpac free-machine 
steels 

Today HITE NSPEED still 
sets the sta: dard because the 
chemi i ysis range de 
cided upon .wenty-five years 
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The sulphuric acid regeneration plant recently 

by John Thompson (Dudley) Ltd., at the new Bri 
Mill of Steel, Peech & Tozer, is probably the large 
its kind in this intry. The complete plar 

treating all spent pickle liquors from th 

Strip lines in the mill, and provision has 

doubling the capacity of this plant at a 


meet the demand when the mill is worki 





Capacity 

In addition to the above there its inst 
neutralisation p for dealing with al 
from the ious strip lines 
larger than y likely to be required in the wire i 
but the same principles are applicable to 
smaller scale and of smaller capacity 
of considerable interest and value to 
large wire mill using sulphuric acid 


} COPPERAS STORAGE HOPPERS 














=a - 


| REGENERATED ACD TANK 


WASTE ACID TANK 
ae PCKLING Tam 
4 : 


? PPERAS REMOVAL BY WASTE ACID PUMP 
RA, OF ROAD TRansPoRt 


a Ae oe ts Treatment 
of Waste Acid 
and Effluent 
from Continuous 
Strip Pickling Lines 


























JOHN THOMPSON (DUDLEY) LTD DUDLEY woORCS. 


DA 
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ELDAIR 


MECHANICAL PLATE 


SHEARS 

aa 

MAXIMUM ACCURACY AND 
INCREASED PRODUCTION 


*% Standard range:—6 0° x }° to 
12° 0° x 1° M.S. capacity. 
Four-edged straight sided knives 
for increased strength and easier 
grinding. 

Low rake cutting angle minimising 
distortion of plate being cut. 
Individual hydraulic hold-downs 
ensuring instantaneous clamping 
and releasing of work. 

Shear protected against over 
loading. 


FOR GREATER EFFICIENCY AND INCREASED SAFETY 





Weldall-Fried equipment placed 
at the rear of plate shears will 
enable operators to shear faster, 
safer and more ecconomically. 


Stripveyors suitable for re- 
moving and stacking material 
up to 20” back gauge width x 


" thick #}) <LIFTVEYOR 
: : weet © STRIPVEYOR 


> ‘< 
. S 
Liftveyors support plate during Doras 


ay 
ST 
shearing action and then convey 
sheared material to stacking 
point. Capacity sheared sheets 


up to }” thick mild steel. 





WELDALL V | 5 


FRIED ox staver 
OR STRIPVEYOR 


AS USED BY LEADING MANUFACTURERS IN THE U.S.A. 





For full details and illustrated literature, write or phone 


WELDALL-GRIGG MACHINE TOOLS 
STOUR STREET, BIRMINGHAM, 18 + Phone: EDGBASTON 4868 (20 lines) 


65-67 HANWORTH ROAD, HOUNSLOW, MIDDLESEX + Phone: HOUNSLOW 7241-2-3 


@) MEMBERS OF TRIPLEX HOLDINGS LIMITED @) 
\n x 
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The latest and most efficient plant, 

best raw materials ang most careful planning 
ensure that steels by LEE of Sheffield used in the 
production of so many of the things we take 

for granted in industry. and commerce 


arelof the highest quality 














ARTHUR 








& SONS LTD 
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BG TRANSFER PRESSES 


Cheaper tools—greater versatility. 

Side shaft arrangement allows side operating 
and rotary type tools to be actuated from 
crankshaft instead of the ram, reducing ram 
weight and deflections and simplifying 
toolmaking. 

An illustrated leaflet is ready for you. 


AUTOMATIC 
TRANSFER 


PRESSES 





Press yet built 


HENRY F ELS & CO.LTD. 


32-38, OSNABURGH: STREET LONDON, N.W.1 
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WILBRAHAM & SMITH LTD. 
260 GRAY’S INN ROAD, LONDON, W.C.1. 


Telegrams- ** METINGEN, KINCROSS, LONDON” 
Telephone: TERMINUS 6400 (12 lines) 
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INDUSTRIES 


for 

high 
speed 
precision 
stamping 


ICKMAN LIMITED 
ored Machine Tool Division, Banner Lane, Coventry 


Telephone ; Tile Hill 65231 





Bosbog: 
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therwise efficient 
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Unique features 


: eg i } 
pL AGHT-DeVILBISS OF JOHN LYSAGHT’S BRISTOL WORKS LTD 
ie Be Ringwood R 





3900 per hour 
6600 per hour nelud edhe , 
Part: Lipstick holder Part: Brush holder \ 


sieeve . Material: Cold rolled \\ 
Material: Coid ’ steel 
rolled stee ; 


9000 per hour 
Part: Radic 


6000 per hour — =i Ps component 


Part: Plate for Material: Spring steel 


electronic tube 


Material: Carbonised 
nickel 


7200 per hour 4 4800 per hour 
Part: Bulb socket Part: Brush holder 


Material: Spring steel Material: Brass 


British-built “Se” MACHINES 


One “U.S.” Multi-Slide Machine has replaced as many Machine offers outstanding reductions in production 
as eight separate press operations on the production of costs. Substantial material savings, less parts handling, 
a complex pzgrt. Two models are available which can be less floor space, are only some of the benefits. 
supplied completely tooled for the production of one o1 Send us samples or drawings of the stampings you are 
more components. If you manufacture formed stamp- producing or considering and we will be pleased to 
ings from material up to 3” wide the “U.S.” Multi-Slide submit a detailed quotation. 


/ROCKWELL 


MACHINE TOOL fi a-yeee WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


For further particulars write or telephone TODAY 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
US 7A 
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K.1P.1K.2 tog... 


a beautiful chain mail suit knitted on No. 10 
needles in best quality 4 ply quick knit steel woo! . 
Rather a tedious way to achieve production 
and it plays havoc with the finger nails. Our 
methods are much more up-to-date, but still tailor-made 


for your requirements. Better write to us 


DUCTILE cmire 
LIMITED 
WILLENHALL - STAFFS TELEPHONE 60! (P.B.X.) 


Northern Office 

65a Alderiey Road 
Road, Wimbiecon, Wilmslow heshire 
London, S.VWV.19 Te Wilmslow 6262 
Tel.: Wimbledon 
5021-2 


For anything in Light STEEL 


94 


DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 

DUCTILE COLD MILL LTD 

DUCTILE BRIGHT DRAWN LTO 

THE DUDLEY PORT ROLLING MILLS LTO 
DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 

SECTIONS & MOULDINGS LTD 
TUPOST LTD 

METALON STEELS LTD 

REX ARNOLD & CO LTD 

SAMUEL GRIFFITHS (WILLENHALL) LTD 


for Plain, Plastic Covered 
or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD 
FORMED SECTIONS, POWER 
PRESSES, TUBULAR & 
GENERAL FABRICATIONS. 
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Every Press Shop deserves the Best in 


COIL HANDLING Equipment 


British built to original U.S. Tool Co. design 


PRECISION 

SLIDE FEED 

Operated by press drive 
shaft. Easy change of 

feed length without 
connecting rod 

adjustment. Two sizes 

for material up to 

6 or 9° wide by }° thick. 


AUTOMATIC 

STOCK REEL 

Easily loaded. Loop control 

Equally suitable for feeding or rewinding 
scrap. Horizontal and plain models available. 


MACHINE TOOL -CO 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 
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PLAIN STOCK 
STRAIGHTENER 
For use w 


- STOCKPORT—TEL: STOCKPORT 5241 


MULTI-ROLL 
ECONOMY CRADLE 
Easy and r 


o 9° wide, either by 


pid loading of co 
up hand or 
»verhead crane Powe driver 
take-out rolls synchroniz 


coil restr 


- GLASGOW —TEL: MERRYLEE 2822 
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the luxurious 
HANOVIA 
TURBOFLO heater 
employs PLASTEEL 
to enhance an 
elegantly functional 
3,00O0Ow heater/cooler 


the strength of metal 
married to the beauty and durability e PVC 


The Hanovia Turbofilo, shown above, is a typical example of the use made 
in the newest and most advanced designs of the latest metal finishing 
materials—vinyl plastic bonded to steel or aluminium. Named Plasteel and 
Plasminium, these new materials can be formed and deep drawn as easily 
as the basic metal and produce a finished article straight from the tools— 
saving the time and floor space taken for less modern finishing methods. 
In a basic range of attractive colours and designs, the plastic coating is also 
available in textured finishes such as wood and leather, and even in tartan 
effects. Plasteel] and Plasminium are supplied in coils or flattened lengths 
ranging from 4” to 18” in width with metal thicknesses from 30 s.w.g. to 
18 s.w.g. Write for full details and samples of new Plasteel and Plasminium. 


a” WILLMOTT TAYLOR LIMITED 
Whartdale Rd., Birmingham 11 Tel: Acocks Green 1186-7 


a LA S M | N | U M London Agent: Samuel Mercer & Co. Eldon Street, E.C.2 
Ee L A hom T 7 e L Tel : Bishopsgate 5651 
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YOU are invited 


tL 


TO VISIT THE 


MACHINE TOOL 
EXHIBITION 


AT OUR EXTENDED SHOWROOMS 


DECEMBER II-I5 I96I 


A FULL RANGE 

OF MACHINE TOOLS 
DEMONSTRATED 
UNDER POWER 


W ORTIMER 


[exoLuse DISTRIBUTORS OF THE FINEST MACHINE TOOLS 
EXC 


MORTIMER MACHINE TOOL CO. LTD ~ MORTIMER HOUSE - ACTON LANE - LONDON NW10 Tel: ELGar 3834 
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| All the world 
rolls along on steel 


Sn" BALL BEARING ire aS essential to the to wear. Car body pressings, on the other hand 
smooth progress the Chairman’s limousine are made of low-carbon mild steel, which has the 
as they are to this s roller skates. In fact, ductility needed for deep-drawing in the pressing 
whether vou go by car, bus, bike, or scooter, you're process. Steel, in one or other of its man 
really travelling on ball or roller bearings of steel specifications, is the material on which our whoke 
And n niv bearing ut axles, wheels technology depends 

chassis and bodywork ressings of most of our -| cost ten thousand pounds a ton 

vehicles are made o +1. This is where steel’s would probably be known as a ‘miracle’ metal 
versatility comes in: ball bearings are usualls But as it’s so inexpensive and plentiful 
made of carbon chrome steel or nickel molyb- often goes unnoticed. Steel quietly gets 


denum steel! in either case, heat-treated to give on with its job of making our life run more 


an extremely hard surface with very high resistance smoothly 


THIS IS THE STEEL AGE BRITISH IRON AND STEEL FEDERATION 
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2 THE DIRECTORS AND STAFF 8 


The PRESS & SHEAR MACHINERY Co. Ltd. 


Suppliers of all Sheet Metal Working Machines 


WISH ALL THEIR FRIENDS 


A HAPPY CHRISTMAS 
AND A PROSPEROUS NEW YEAR 


172-178 VICTORIA ROAD + ACTON + LONDON W.3 


¢ 
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ROBERTSON 


in ENGLAND 





Hallden-Robertson Shear. 
This cut-to-length line has a maximum 
strip speed of 350 ft. per min., and will 


cut any required length from 24 in. to 192 in 


W. H. A. ROBERTSON & CO. LTD. 
BEDFORD + ENGLAND 








) manual 


a | ug 
semi-automatic 


hand gun 
welding process 
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THE SCIENTIFIC APPROACH 


Multi-channel oscillograms being made of the 
performance under load of a Cowlishaw Walker 
steel frame eccentric press at the Manchester 
Works of Associated Electrical Industries Ltd. 
This meticulous graphical analysis of the per- 
formance of this new range of eccentric presses 
of advanced design guarantees to the user: — 
higher productivity, better pressings and longer 
tool life 


COWLISHAW WALKE AND COMPANY LIMITED 


BIDDULPH, STOKE-ON-TRENT ° Phone: Biddulph 3254 - London Office: 117 Victoria Street, Westminster,S.W.1. Victoria 5472 


102 SHEET METAL INDUSTRIES 
December 1961 





“7 % 7 y VF % r | % 
> a = 4 a 


plastic bonded to stec! 


has puta new face on 
LL.D. PP. CONTROL UNEES 
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. Made at the Panteg Works of 
RICHARD THOMAS 
LDWINS LTD 


( } ~ 1 5 


& BA 


RST! I LONDON, V 
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KEYMATIC_ 
WASHING 7 
MACHINE 


The outer and inner tubs of 

the automated HOOVER KEYMATIC 
WASHING MACHINE are drawn, trimmed 
and pierced on completely tooled-up 
production lines supplied by 

Pearson Panke Ltd 


The new Press Shop for the 
automated HOOVER 
KEYMATIC WASHING 
MACHINE contains 4 unusual 
production lines where 

20 SMG Hydraulic Presses are 
used not only for drawing but 
also for trimming and piercing. 


This SMG Trimming 
machine is used in the 
manufacture of the 
automated HOOVER 
KEYMATIC WASHING 
MACHINE 


SMG "C" Frame Hydraulic 
Presses are used for piercing 
operations on the outer tubs of 
the automated HOOVER 
KEYMATIC WASHING 
MACHINE 
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SO MUCH. SO FEW 


“YNE of the problems that stems directly 
from the increasing complexity of present- 
day science and technology is to define the 
boundaries between the fields of interest of 
different operators. In the good old days no one 
would have had any great difficulty in deciding 
what was the proper domain of a chemist, a 
physicist, a biologist or an engineer; indeed, it 
was manifestly possible and proper to distinguish 
between a mechanical, automobile, civil, struc- 
tural, and marine engineer. 

Today a biologist is three parts chemist, a 
chemist is nine-tenths physicist and the differ- 
entiation between the engineering fields appears 
to have dwindled to such insignificance that the 
possibility is being mooted of bringing all engin- 
eers together under one major Institutional 
umbrella. 

The pattern of human history reveals a cleat 
cycle of integration followed by disintegration 
and it would seem that this pattern is repeated 
on a lesser scale in other areas of human activity 
Thus we have passed from the great all-embrac- 
ing scientific fraternities of the eighteenth 
century to the present diversity of specialist 
splinter groups catering for every imaginable 
sub-division of scientific knowledge. Ihe 
dangers of this degree of intimate specialization 
are now coming to be fully appreciated and the 
current opinions being voiced in favour of 
rationalization and rapprochement may well 
mark the commencement of the return swing of 
the pendulum. 

Those who have played any part in the 
promotion of international collaboration in 
scientific and technological research and in- 


vestigation will have become increasingly aware 
in recent years of the existence of a body known 
somewhat nebulously by the initials C.1.R.P. 
It has not always been abundantly clear just 
what C.I.R.P. is, nor how it operates and what 
might be its purposes, so we are happy to shed 
more light on this body in an article elsewhere 
in this issue, contributed by Professor O. 
Kienzle, who was one of those who played a 
leading part in its foundation 


Briefly, it would appear that C.I.R.P. is an 
association of individuals eminent in the field of 
production engineering, drawn from some 
seventeen countries. Plenary meetings are held 
once a year when members and associates hear 
and discuss papers on _ topical production 
engineering subjects and visit works and 
laboratories. 


In these respects C.I.R.P. does not differ 
greatly from other international scientific bodies 
except in one significant particular. Member 
ship is on an individual basis and the number of 
individual full members permitted to each 
country 1s strictly limited—in the case of the 
U.K. it 1s understood the maximum is six. One 
recent activity of the Association has been to 
put forward programmes for co-ordinated 
research on metal-working subjects throughout 
the European community. While the value of 
such a programme may be indisputable it doe 
seem fair to question whether the very restricted 
membership of C.I.R.P. is best placed to ensure 
that all those, at any rate in the U.K., who could 
make an effective contribution to such a 
programme are able to participate 





INSTITUTE OF SHEET 
METAL ENGINEERING 


One-day Colloquium on 
SHEET METAL TESTING 
London, December 19, 1961 


NDER the aegis of the Test Panel of the 
British Deep Drawing Research Group a 
one-day Conference will be held at the City and 
Guilds College on December 19, 1961, devoted to 


the presentation and discussion of a number of 


papers relating to important aspects of sheet metal 
testing. The testing of sheet metal with a view to 
predicting its behaviour under the press has been 
fast assuming great significance in industry through- 
out the world, and the appraisal of established tests 
as well as the quest for improved ones has been the 
major occupation of the panel in recent years. 

The papers to this Conference will not be pre- 
printed but will be presented in full at the meeting, 
which will provide an invaluable opportunity for full 


discussion on this vexed topic, the proceedings of 


which will not be recorded. The inclusive cost of 
participation in the Colloquium is {1 5s., covering 
attendance at all sessions, iuncheon, morning 
coffee, and tea. Non-members of the Institute of 
Sheet Metal Engineering may attend, subject to 
accommodation being available, on payment of an 
enrolment fee of 10s. 6d. 

Application forms for tickets have been circulated 
to all members of the British Deep Drawing 
Research Group and of I.S.M.E. Others interested 
in attending should apply to the Hon. Secretary, 
I.S.M.E., John Adam House, John Adam Street, 
London, W.C.2 


PROGRAMME 
remarks by the I 
Deep Drawing Research Group, Dr. J. G 


9.30 a.m. Opening hairman of the 
Wistreich (British Iron and Steel Research 
Association). Ist Session. Metal Properties 
Relevant to the Forming of Sheet Metal 
—introduced by Dr. J. M. Alexander (Im 
perial College 

10.45 a.m. Break for 

2nd Session. Factors of Importance in 

Simulative Testing roduced by Dr 

J. F. Wallace (Pressed Steel Co. Ltd 


11.00 a.m 


12.00 a.m. 3rd Session. The Tensile Test as a Guide 
to Forming Properties—introduced by 


R. Pearce (College of Aer 


Forthcoming and 


Recent Events 


Luncheon 
ith Session. Current Views on the Scope 
and Application of the Swift Test with 
some reference to other Cupping Tests 
introduced by Dr. D. V. Wilson (Birmingham 
University 


Appraisal of Current Infor- 


introd 


ith Session 
mation on the Erichsen Test- 
by L. Hawtin (1.C.1. Ltd., Metals Division 


icea 


6th Session. Appraisal of Current Infor- 
mation on the Olsen Test—introduced by 
D. H. Lloyd (Fisher and Ludlow Ltd 


Tea and Conver 


m. Colloquium ends 


SPECIAL CONFERENCE ON HIGH- 
ENERGY FORMING 


Arrangements are now being completed for a 
Special Conference to be held in London in April, 
1962, for the discussion of papers relating to 
processes of producing sheet metal components by 
the use of high-energy sources. The Conference 
will cover all variants of explosive forming and 
kindred processes and it is proposed to devote one 
session to a discussion of some of the more signi- 
ficant effects on metals of deformation at high rates 
of strain. 

Invitations to contribute to this conference have 
been sent to a number of eminent workers in this 
field in various countries and it is evident that much 
work on the subject has now reached the stage 
where it will benefit from full discussion. 

Any interested in submitting a paper to this 
meeting should communicate immediately with the 
Hon. Secretary, High-Energy Forming Sub 
Committee, I.S.M.E., John Adam House, John 


Adam Street, London, W.C.2 


MIDLAND BRANCH WORKS VISIT 


~O many members applied to visit the Bilston 

Works of Stewarts and Lloyds Ltd., that three 
separate visits had to be arranged. Visitors were 
shown a technical film on arrival and, on at least one 
of the days, were fortunate enough to see the tapping 
of a blast-furnace. The open-hearth furnaces and 
the rolling mills etc. were also seen. The guides 
were apprentices who had a good grasp of the 


processes involved 
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The Use of 


WATER-SOLUBLE DRY FILM 


LUBRICANTS 


IN THE DEEP 


DRAWING OF FERROUS METALS 


By J. CLARKE’ 


A paper presented at the Annual Conference 


held in Birmingham, N 


Introduction 
RY-FILM lubrication in drawing and press- 
work operations on sheet metal has moved 
into a wider range of usage over the last few years in 
the United States. More recently this technique 
has aroused interest in the United Kingdom and is 
now becoming established in industrial use. The 
intention here is to give an outline survey of 
practice and technique based on current industrial 
experience in the United Kingdom. Due to the 
comparatively recent introduction of dry-film 
lubrication into this country, this is by no means 
exhaustive, but it is hoped that some reference to 
practice in the U.S.A. will provide amplification 
where necessary 
It is a matter of doubt whether 
techniques will be exploited here to the same extent 
as in the U.S.A the relatively smalle: 
number of undertakings engaged in high-volume 
production of pressed components. However, 
there can be little doubt that future expansion in the 
field of domestic appliances for exampie, accom- 
panied with a greater degree of automation, will lead 
to a wider use of dry-film lubricants. The increas 
ing public demand for higher-grade finishes at low 
price combined with good aesthetic design is a 
further factor suggesting that flow-line production 
of pressings will require to be linked with a flow-line 
method of lubrication. The dry-film techniques are 
ideally suited for this purpose and also meet the 
requirements associated with the enlightened 
industrial welfare outlook. 
The change-over to dry-film lubrication involves 
a fundamental alteration in attitude towards 
lubrication, a comparatively minute facet of 
metalware production. Since in many instances 
the capital equipment required for using conven- 
tional wet lubricants consists of a tin can and a piece 
of rag, any suggestion of replacing this with auto- 
matic equipment costing several thousand pounds 
is a matter for deep investigation. Circumstances 
where installation of the process can be economically 
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will vary widely, but are usually where a 
increase in productivity of labour, equipment 
naterial can be achieved Functional per 
nce of drawing lubricant may be an entirely 
reason for considering 

om economic and other advantages gained 
sely, there are many presswork applications 
good lubrication, or the lack of it, are not in 

east critical. The economic limitations of 
dry-film lubrication are apparent when it 1 
considered that such applications invariably involve 


comparatively low-grade components for highly 
markets 


such a process, 


ImMnpetitive 
com] itive 


Types of Dry-film Lubricants 
There are several types of dry films in industrial 
lubricants for press-forming and deep 
drawing of sheet. These include the use of light 
weight polythene sheet and those instances where 
the has its own “built-in” dry lubricant, 
usually incidental to the main purpose as in tinplate, 
nd plastic-coated or galvanized sheet. Usually, 
however, the lubricant is applied to bare steel from 
prietary compound. One common type of 


us¢ a 


sheet 


a pri 


such compound consists of waxes, resins or chemi 


similar substances dispersed in air-drying 
its to produce dry lubricating films which are 
water-soluble. The other type of compound 
elies on heat drying for the production of the dry 
which is water soluble and it is this type of 
under present consideration rhe 
practical definition of “dryness” is difficult but 
certainly the heat-dried films are drier to touch. It 
is the property of water solubility which, in practice, 
classifies two distinctly different types of dry-film 
lubricants 
Betore 
lubricants, 
as to enable comparison 
concerned 


made 


compound 


dismissing the water-insoluble dry-film 
the following observations are made so 
when the relevant points 
with the water-soluble compounds ace 


1) The application of water-insoluble compounds 
may not involve heating the sheet metal 
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It is not usual or very practicable for a 
cleaning operation to precede lubricant 
application. Where this is carried out the 
operation is confined to solvent degreasing. 
The production of a reasonably dry film often 
requires several minutes drying time. 

The compound can be applied at the press 
but immediate use usually sacrifices a degree 
of film “‘dryness’’. 

In an operation involving heat generation, 
toxic solvent vapours may be evolved. 
Lubricant transferred to tools tends to build 
up in thickness. 

Lubricant removal from components is by 
solvent degreasing with no necessity to wet 
with water. 

Such observations are extremely general when the 
variety of commercially available compounds is 
considered, but it is felt that at least some of the 
comments will hold good for any individual 
compound of this type. As the water-soluble films 
are not so chemically divergent in formulation, 
some comparison should be possible. 

The water-soluble dry-film lubricants can be 
divided into those which are applied from heated 
solutions and those which are applied from a 
solution af room temperature. In each case the 
definitive criterion is that both the make-up 
chemical and the dried film are truly water-soluble. 
This will, therefore, preclude from consideration 


the large number of compounds which are emulsified 


or dispersed in water to produce a “semi-dry” 
lubricating barrier. The heat-dried wax-type dry 
films are similarly precluded, as are the insoluble 
soap films commonly used in conjunction with 
phosphate coatings 

The dry-film compounds applied from heated 
solutions are by far the more widely used, chiefly 
because compared with the cold-apnlied solutions 
they are 

a) much cheaper, 

functionally superior, 

c) more versatile in performance, and 

d) more economical in heat-drying requirements 

The heated solutions have the common chemical 
bas‘s of an alkaline soap but with such a 
definition, the commercially possible variations are 
infinite. The physical properties of the solution 


loose 


and the resultant film will depend on the choice of 


alkali, the metallic and organic basis of the soap and 
the quantity ratio between soap and alkali. The 
purity of the soap can have a marked effect on 
melting point which is often a critical characteristic 
in a dry lubricant for deep drawing. However, the 
melting point and other physical properties of the 
composite film can be readily manipulated by small 
quantities of various addition agents and it is 
generally in such refinements that differences in 
proprietary compounds occur. In practice, the 
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differences between proprietary compounds fall into 
a very narrow range because: 

a) Performance is largely pre-determined by the 
technical requirements of the metal-working 
industry. 

Economy demands use of the cheapest soap 
consistent with good performance (e.g. sodium 
stearate). 
Since heat drying is necessary there is little 
point in developing a solution which is stable 
below the temperature range 170 F. to 
212 
From the operational point of view, the difficulty 
is to select a lubricant suitable for use on as wide a 
range of components as possible. This may 
necessitate the use of more than one compound, but 
in most instances it is possible to modify operating 
conditions of application to produce the required 
versatility from a single compound. It is usual for 
this factor to be determined by trial and error from 
a Starting point of the most difficult component to be 
formed 

The cold-applied compounds are easily 

defined chemically, but generally the dried films are 
physically similar. This type of product usually 
contains vegetable soaps with free vegetable fatty 
acids in water with a water-soluble solvent. This 
tends to make the product expensive and it is only 
in rare instances that any advantage can be offered 
over the hot-applied compounds. 


less 


Application Techniques 

Cleaning 

In the majority of instances an instrinsic feature 
of the dry lubrication process is the inclusion of a 
cleaning operation prior to lubrication. The 
purpose of this operation is to remove from the 
sheet all solid abrasive dust and metal particles 
which may be embedded in the protective oil layer 
and removal of oils and greases. The ideal standard 
of cleaning is a completely ‘“‘water-wettable” 
surface so as to obtain high adherence of the 
lubricant film. A well-cleaned and rinsed surface 
will permit chemical reaction with the lubricant 
and a boundary formation of iron (or other basis 
metal) soap. Bowden and Tabor(') have shown 
that there is a relative weakening in attachment and 
decrease in breakdown temperature of the metallic 
soap layer in the presence of excess paraffin oil 
Adequate cleaning and rinsing are, therefore, vital 
to successful operation of the process and in- 
efficiency in these stages can lead to a number of 
troubles. If protective oil is retained on the sheet, 
contamination of the lubricant solution will occur 
and produce ineffective lubricating films and will 
interfere with accurate chemical control. Contami- 
nation of the lubricant solution with oils and greases 
as a result of poor cleaning tends to give more 
trouble than contamination with alkali resulting 
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from inefficient rinsing. The film characteristics 
produced from the majority of solutions do not alter 
radically over a pH range from 8 to 12 and mild 
alkaline contamination can therefore be tolerated 
There is, however, the medical opinion that an 
increase in pH of the film above about pH 8.0 will 
tend to increase the likelihood of harmful effects on 
the skin in the event of prolonged contact 

While the majority of lubricating solutions con- 
tain incorporated surface-active agents capable of 
dealing with mild oil contamination, the effect of 
gross contamination is to prolong drying times and 
cause uneven film coatings, liable to lead to lubricant 
build up in the press tools. A defect arising from 
ineffective cleaning and rinsing is the production 
of a coating of extremely low film strength with poor 
adhesion and low lubricity value. A typical pattern 
explaining this would be that a layer of protective 
oil remains attached to the sheet which is coupled 
with a soft soap and free alkali from the spent 
cleaning solution. The lubricant film when applied 
over these layers can be dried but the overall 
“sandwich” coating of oil, soft soap, alkali and 
lubricant film is of excessive thickness with a 
resultant loss in polar bond between the lubricant 
film and basis mecal. Also, the physical advantages 
of the normal lubricant film associated with its 
crystalline structure are lost due to the hydro- 


dynamic properties of the underlying oil and soft 


soap layers. 


Lubricant Application 

There are basically two commonly used systems 
for applying lubricants, each being applicable to 
either the hot- or cold-applied compounds. ‘These 
consist of either application by immersion in the 
lubricant solution or conveyorizing through an 
application chamber where the lubricant is applied 
by spray or roller coater. In some instances when 
hot-applied compounds are in use, auxiliary drying 
equipment is unnecessary, but it is more usual for 
this to be incorporated in the application plant so as 
to create greater flexibility of capacity and to save 
time. The process consists, therefore, simply of 
cleaning, rinsing, lubricant application and drying 


Immersion Method 

The general plant requirement for immersion 
application consists of a line of tanks, an overhead 
runway with trolley, a variable speed hoist and a 
series of jigs, racks or baskets to contain the sheet 
The operation of the plant is in principle extremely 
simple, but the employment of a little practically 
proven technique can make a great difference to 
process cost and performance results 

A commonly used line consists of only three mild- 
steel tanks, a heated cleaning tank, a cold, running- 
water rinse, and a heated tank for the lubricant 
solution. Lagging of the heated tanks 1s worthwhile 
because economic loading of the plant invariably 
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requires a relatively high surface-area to tank- 
volume ratio. In the lay-out shown in Fig. la the 
heat from the heated tank are utilized to 
assist drying which may be useful if lagging is 
dispensed with. The heat in the drying area may 
also be supplemented with a gas burner but a 
disadvantage of this lay-out is that work passing 
the drying area will tend to drip on to work 
dried. When facilities permit, an ideal 

hown in Fig. 1b) would therefore consist 


losses 


ove! 
being 
lay-out 
of 

i) Clean 

ii) Cold rinse 

ui) Hot rinse 

iv) Lubricate 

v) Dry 
insertion of the hot rinse 
operation, but this tends to 
cycle time by reducing immersion time in the 
lubricant solution. This, of course, will not apply 
to the cold lubricant solutions, but when it is con 
sidered that as a medium of heat transfer to a metal 
sheet, immersion in a heated solution is far more 
economical and efficient than placing in an heated 
atmosphere, the limited use of cold lubricants in 


involves an 


rhe 


additional decrease 


immersion systems is explained. 

Due to the appreciable practical importance of 
the cleaning process and the fact that it is almost 
always this sequence which governs the lubrication 
time cycle, a little consideration is amply repaid 
Standardized cleaning is more nearly attainable if 
he protective oils, greases and soils are standardized 
in type and quantity. This statement may appeat 
ridiculous, but some effort should be made towards 
achieving this well near impossible objective so 
that the application plant can function as a con 
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tinuous production unit on a standard time basis 
An effective heavy-duty chemical cleaner is required 
and often, the assistance of mechanical or com- 
pressed-air agitation is beneficial and time saving, 
while operating at a rolling boil provides additional 
agitation and more rapid detergent action. 

The tank should be designed with side heating 
opposite to a weir overflow so that floated oils can 
be convected to waste and peptized oil sediment can 
sink to the tank bottom and remain undisturbed. 
A false tank bottom will obviate any premature 
dumping of the cleaner rendered necessary by 
sediment circulating and adhering to otherwise 
cleaned sheets. An average cleaning time will be 
in the order of five minutes although this and 
chemical consumption cost will vary according to 
the type and quantity of soil present on the sheets. 

Agitation of the running-water rinse is also an 
advantage and aeration is preferable. The rinse 
tank shouid also contain a weir overflow with an 
outlet compartment large enough to drain off in a 
few seconds all of the water displaced by work 
placed into the tank. This will ensure that floating 
oil carried into the rinse will disperse from the 
surface during the rinsing period. The simplest 
means of obtaining a positive “skimming” action on 
the water surface is to have a water inlet through a 
horizontal perforated pipe just above the water 
surface opposite the weir overflow. Similar water 
inlets below the water surface will usually provide 
sufficient aeration for adequate rinsing 

It is not always appreciated that in an alkaline 
cleaning operation, the water rinse is a vitally 
integral part of degreasing and for this reason a 
reasonable water exchange rate is needed. Generally 
speaking, if the pH of the rinse is maintained below 
pH 9.0, cleaning is adequate and contamination of 
the lubricant is avoided 

The lubricant tank should be side or end heated 
with a small tray opposite the heated side. This 
arrangement permits the full nominal volume of 
solution to be utilized as a basket of maximum size 
can be withdrawn from the lubricant solution 
without picking up foam or scum from the solution 
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Surface foam and scum formation 1s an 
inherent feature of such solutions due to the 
sudden temperature drop at the solution air 
surface, where a supercooled soap skin is formed 
If the heating unit is of the flat plate type this will 
ensure that even at different solution levels, heat 
convection will break up the soap skin and skim it 
into the side tray. Picking up scum and foam from 
this solution will cause uneven coating of sheets 
as shown in Fig. 3a) and in some critical instances 
e.g. thin-gauge polished stainless steel) even small 
“runs” of lubricant or the least trace of uneven 
coating will involve rectification of the pressing. In 
these cases an additional safeguard is to load the 
sheets longitudinally at a right-angle to the convec- 
tion current. It is then only the unimportant edges 
of the sheet which are likely to pick up foam or scum 
on withdrawal from the solution. With the higher 
operating temperatures giving vigorous skimming 
action, foam is more likely to occur than scum and 
this is usually less troublesome, as only rarely is an 
uneven film of any consequence likely to result 
from foam pick-up. 

There are several variable factors affecting the 
quantity and quality of the lubricating film in an 
immersion application but the following generaliza- 
tions are applicable for the different types of 
proprietary compounds. Within the specified 
operating conditions for a given solution, film 
thickness can be increased by 


surface 


increasing solution concentration; 

reducing operating temperature; 

increasing withdrawal speed; and 

reducing immersion time 

The gauge of the sheet being processed is a 

further relevant variable. It will be seen, therefore, 
that in application of the film by immersion, it is the 
speed of drying which governs film thickness and 
evenness of distribution. At slow withdrawal 
speeds, provided immersion time is sufficient for 
the sheet to attain solution temperature, drying of 
heavy-gauge sheets is instantaneous on withdrawal 
and a perfectly homogeneous film is obtained. In 
addition, under these conditions the surface tension 
condition between the sheet and solution prevents 
foam and skin adhering to the sheet and 
drying to form protruberances. A typical example 
of instantaneous drying would be 20-gauge steel, 
withdrawn at 6 feet per minute after one minute 
immersion, in a solution at 200 F. containing 
16 ounces per gallon of compound. The table in 
Fig. 2 shows drying conditions experienced with 
mild steel 6 in 12 in. after a one minute immer- 
sion in a typical proprietary compound solution 
Generaily speaking drying within 20 seconds will 
give an even film of highest standard, but any sheet 
capable of being dried by its own retained heat 1s 
adequate for most purposes. However, where 
instantaneous drying does not prevail, in the case of 
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high standard components, precautions must be 
taken against thicker streaky “runs” of lubricant 
being dried on the sheet. Also where a relatively 
fast withdrawal of light gauge sheet is made from 
the solution, a “striped” film coating will result (as 
shown in Fig. 3b rhis effect is caused by the 
semi-dried lubricant flowing down the sheet in 
layers before finally drying. This occurrence is not 
troublesome under the press, as under 


generally 


pressure the high-spots tend to diffuse into metal 


is more pronounced on light 


pores, but gauge 
polished sheets having diminished surface porosity 
e.g. polished stainless steel). These “stripes” are 
clearly visible on the formed component particularly 
where the surface had been subjected to pressure 
only, rather than extension or extrusion, where 
some ironing out of the “‘stripes’’ occurs 
The “striped” effect can appear to be quite 
disconcerting but in fact the indentations in the 
metal are only a matter of micro-inches in depth 
However, if the component is to receive no final 
polishing operation, the defect must be avoided by 
operating at maximum solution temperature and 
minimum withdrawal rate 
‘he avoidance of streaky lubricant 
supplementary drying is required, can 
usually be achieved with correct carrier design 
Ideally, sheets must be racked separately and it is 
usual for sheets to be a minimum of about { in 
apart. Where separators are used they shouid be of 
round rod or wire to give minimum contact with 
vertical location is usually more 
satisfactory. Where large flexible sheets are being 
processed sufficient separation should be given to 
prevent sheets touching. Carrier design will 
depend largely on the shape and size range of sheets 
to be processed, but more often than not some 
degree of interchangeability is necessary. This can 
often be achieved by having “Y’’-shaped separators 
which can be pegged into holes as required. The 
basket should be designed so as to minimise 
chemical contamination of solutions and for rapid 
loading and unloading of sheets. Handling 
can comprise 85 per cent of the cost of 
operating an immersion lubricating plant so that the 
of basket design is one of major importance 


“‘runs’’ even 


sheets and a 


and easy 


of sheet: 


matter 

For the great majority of applications, the 
process is quite tolerant to abuse, a wide range of 
operating conditions are permissible and completely 
unskilled labour can be utilized. It should be 
mentioned that as some steam is evolved in the 
operations, where plant is sited in confined space, 
exhaustion may be desirable. A typical immersion 
plant is shown in Fig. 4 
Automati Application 

Automatic application of dry-film lubricants will 
naturally require considerably greater capital outlay 
than a manually operated immersion plant. A 
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Fig. 4 (right Typical 

plant for heated application 

of dry drawing lubricant by 
immersion 


Fig. 5 (below Diagram 

of typical scheme for auto- 

matic application of draw- 
ing lubricant 





compromise with the standard practice in the 
U.S.A. of a conveyor line can be effected by 
automating the immersion system, but this will still 
rely upon manual loading and unloading of sheets 
Although manual loading and unloading may be 
done on a conveyorized system, it is now becoming 
more usual for unstacking and feeding equipment 
to be employed. Also by utilizing mechanical 
handling equipment coiled strip can be processed 
through the conveyorized system 

A “straight-through” system is most commonly 
used and sheets or coil are carried through the 
machine horizontally. Fig. 5 shows diagrammatic- 
ally the typical essentials in an automatic lubricant 


870 


applicator, and Fig. 6 shows a 
plant in operation. The sheet 


is fed through the cleaning and 


rinsing section between pinch 

rollers and at least one set of 

rotary nylon bristle brushes are 

included at each process station 

Cleaning solution and rinse 

water is jetted down on to the 

brushes so that positive clean- 

ing action is provided by brush- 

ing, power-jet and chemical 

action. Solution is channelled 

back to the storage tanks below 

the conveyor line where it is re 

circulated by pump. Counter- 

flow of solutions from one tank 

to the next is achieved by a 

compartment wall beneath the conveyor and a 

positive pressure from the brush on to the passing 
sheet 

The construction of the lubricating chamber will 

depend to some extent upon the method of applica 

tion. The two methods at present employed are 

atomized spray or roller coating. Either method 

can be used for the hot or cold applied compounds, 

but inevitably roller coating is limited to flat sheet 

For spray application standard paint-type guns 

are used and either steam or compressed air for 

atomization. These are mounted in batteries above 

and below the conveyor on swinging arms so that 

individual guns can be cut out and the spray arc 
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sted f 
Oated sheets 


Showing delivery of ¢ 
adjusted as required. In this way selective lubrica 
tion of the sheet can be obtained. In the circulation 
system facilities are incorporated so as to control 
air steam pressure, solution flow-rate and nozzle 
orifice so that a wide degree of flexibility and control 
of film thickness is achieved. The spray method of 
application is the only practical means of re-applying 
lubricant to part formed components which is 
normally only necessary after annealing. On the 
type of component within the working limitations of 
dry film lubricants such eventualities are rare, but 


modification of the applicator will be required if 
In this case the rollet 


provision has to be made 
feed would be replaced by an endless mesh conveyor 
system and cleaning and rinsing carried out by 
As an alternative, the lubricant can be 
manually sprayed on to partially cooled components 
immediately following the annealing operation 
Rolier-coat application is used to a great extent 


pow er-jet 


with the cold-applied compounds because the 
“gelling’”’ temperature of some of the hot-applied 
compounds tends to lie within critically narrow 
limits and the feed of cold solutions to the rollers 1s 
more readily controlled. Generally speaking roller 
applications are less used than spray methods due to 
operational difficulties in obtaining standard results 
over a wide range. Roller coating units are available 
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which do not normally cater for precleaning of sheet 
but include drying arrangements. These are 
manufactured primarily for the drying of oil- and 
wax-type films but can in some instances be adapted 
for use with the water-soluble dry-film lubricants 
An example of this is where stainless steel is in use 
as 18 quite common for this material to be supplied 
in the oil-free condition where no pre-cleaning is 
necessary. A typical unit of this type is shown in 
Fig. 7 

After the lubricant application, or after the rinsing 
operation in the case of spray-application, it 1s 
usual for conveyance of sheets through the machine 
knife-edged rollers set obliquely to the 
shaft and staggered. This will prevent undue 
damage to the lubricant film before drying is 
complete. The drying chamber is a simple gas-fired 
oven achieving an atmosphere temperature between 
200 and 300° F. or infra-red banks can be used 

Automatic machines for dry-film lubricant 
application tend to be purpose-built but the 
simplified principles described cover the types in 
present use. Naturally before installation of such 
equipment proceeds, investigations have to be made 
term production requirements so that 
design is adequate for future needs. For example, 
the minimum blank size which can be coated 1s 


to be on 


into long 
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fixed by the distance between feed rollers, while the 
capacity of the machine is dependant on the 
correlation between thermal efficiency, conve or 
speed and drying space. 


An average conveyor speed is in the order of 


60 ft. per minute and in many instances an increase 
above this tends to increase floor space requirements 
for the drying section excessively. However, with 
good thermal insulation on the cleaning and rinsing 
section, especially if a hot rinse is incorporated, the 
sheets are to some extent pre-heated prior to 
lubrication. Ifa warm air blast is directed on to the 
sheets prior to entry into the application chamber 
they are at this stage hot and dry, thereby conserving 
later drying requirements. 

Floor space requirements will, of course, depend 
upon capacity, but as a general guide the lay-out 
shown in the diagram (Fig. 5) would relate to a 
conveyor speed of about 40 ft. per minute while 
total height would depend upon convenient 
situation of exhaust ducting. As a general rule 
total width tends to be at least twice that of the 
maximum width blank to be processed. Such 


matters, are of course, subject to the ingenuity of 


individual design but these remarks apply to 


machines current in the U.S.A. which have been 
copied to a great extent in the U.K. 

The siting of an automatic applicator will need 
to be conveniently near adequate drainage and water 
services with sufficient three phase current to 
operate circulating pumps, conveyor drive motors, 


extractor fans and the like. If electricity is not the 
selected means of heating, gas will be required for 
the oven and heating of solutions, unless steam cor 
high-pressure hot water are preferred for the 
solutions. 


Pri cess Control 
Control of cleaning solutions, rinses and lubricant 
solutions under reasonable operating conditions are 


Fig. Automatic lubricant 





very simple and can usually be performed at work- 
shop level. As a matter of routine stringent 
control does not prove necessary as when the 
process has become established, rates of chemical 
replenishment and dumping are known and can be 
scheduled. It is in the early stages of operation 
that tight control is advisable so that any sources of 
contamination which exist can be eradicated thus 
enabling the control to be carried out by simple 
chemical tests. It is usual for the suppliers of 
proprietary cleaning and lubricating compounds 
chemical control methods for their 
products. For cleaners these usually consist of 
titration with a standard acid solution so that 
concentration of alkali is determined. 

Unfortunately this does not take into account the 
degree of soil saturation and here it is necessary to 
establish with a given cleaner the break-even point 
where regeneration by replenishment becomes 
uneconomical. This is best done by maintaining 
the cleaner at a given concentration and observing 
the point at which cleaning becomes ineffective. If 
possible this should be related to a work throughput 
quantity and with a suitable safety margin, the 
dumping requirement is known. Control then 
consists of a periodic simple titration and observation 
by the operator. 

The rinses can be checked periodically with pH 
indicator papers to ensure that water exchange is 
sufficient to avoid lubricant contamination. If this 
can be relied upon, the hot-applied lubricants can 
be controlled by acid titration. An additional check 
can be applied by a fatty solids estimation which is 
also a useful means of controlling concentration of 
cold lubricants. This method consists usually of 
splitting the soap with acid and reading off the 
separated fat as a direct volumetric percentage 
against graduations marked on the containing flask. 
It is usual to express results in ounces per gallon of 
compound but slight variations between apparently 
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similar proprietary compounds may be explained 
different degrees of hydration in the alkaline 
crystal contained in the compound as supplied 

Inspection of the quality of lubricant film relies 
upon establishing some sort of standard based upon 
the minimum performance requirements of subse- 
quent production operations. In practice this is 
quickly done after introducing the process, 
if necessary by applying a principle of trial and 
error. With automatic application constant high 
quality of film is assured and with imme 
plants the matter usually resolves itself into a little 
extra care being required for certain components, 
as in the great majority of instances a perfectly 
even film is not vital 

Again, it is only in a few instances where 
thicknesses are critical, but naturally it is 
economical to use as thin a film as permissible 
Considerations affecting this issue are, the severity 
of the deformations involved, the number of 
forming operations involved and subsequent fabri 
cation and finishing processes 

It is best for optimum film thicknesses to be 
established by experimentation on the specific 
components envisaged. Reproduction of desired 
results is then achieved by specifying conditions of 
application as follows 

i) Type of compound 
ii) Operating temperature 
it) Solution concentration, 
and in an immersion plant 
a) Time of immersion 
b) Speed of withdrawal, 
or in a spray application 

1) Conveyor speed, air steam pressure, solution 

flow-rate and nozzle setting. 

If recording of thicknesses is required, this can be 
expressed in weight per unit area by processing a 
test-piece. This is then weighed and the film 
stripped in hot water and the test-piece re-weighed 
after drying. As some films tend to be hygroscopic, 
it is best to standardize on dessication and time 
delay before weighing to ensure accurate com- 
parisons. Fig. 8 shows a typical relationship 
between coating weight and film thickness of a 
hot-applied compound. This relationship was 
determined by measuring a magnified projected 
image of coloured films of known weight, but it is 
not suggested that this procedure is necessary for 
practical methods of control 


soon 


rsion 


film 
more 


Compatibility of Dry-film Lubricants with 
Certain Metals 

Very largely the useful application of water- 
soluble dry-film lubricants is confined to steel 
Successful use on other metals is possible but not 
widespread. It is difficult to generalize about 
reasons for this, but with the more re-active metals, 
due to the slightly alkaline properties of the 
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lubricant a reaction occurs causing an etching of the 
— as aluminium, zinc, brass and 
f lubricated sheets of these 


surface on sucl 
tin. Also, on storage 
ydrolysis occurs resulting to a greater o1 
xtent in the formation of amphoteric salts 
of the metal with dehydration of the lubricant film 
and ntually an appreciable conversion of 
soap to that of the basis metal. While the 

extent of these chemical reactions will depend on 
the formulation of the compound these 
do limit the usage on some 
surfaces. Also practical exy 

that in many applications involving the 

etals, the heat generated by metal deforma 
nsufhcient at pressure contact points to 

fluidity in the dry-lubricant film. This state 

affairs coupled with chemical reaction between 
meté il and film therefore does not result in adequate 
non-ferrous requirements 


metals, 


le SSer 


used, 
non-ferrous 


yerience has 


ubrication for some 
T hese views are borne out by the fact that with the 
more severe extrusions of aluminium for example, 
using a thick lubricant film, wall area reductions of 
10 per can be achieved with adequate 
lubrication 

Dry-film lubrication 
no problem, but with grades of 
ageing, problems may occur due to exposure of the 
steel to higher temperatures. The extent of the 
problem technically will depend on the nature of 
the component to be produced and the grade of steel 
otherwise suitable for the job. However, the 
commercial aspect cannot be overlooked, which is 
that in the event of steel stock being subjected to 
higher than normal ambient, re- 
sibility for any failure in performance is 
disclaimed by suppliers. The rate of 
stral eing has been investigated by Hundy 
and it is from Hundy’s Formula, 


log io - 4000 b. 4 log : 
I I I 


where /, is the ageing time at room temperature 1 

and ¢ is the ageing time at an elevated temperature 
I’ the temperature being expressed in “K, that the 
graphs shown in Figs. 9a and 9b are derived 
Ihe time index is based on the commercially 
ete Be criterion that age-hardening steel must 
be used within six weeks of receipt, and the graph 
therefore, assumes a general ageing time of six weeks 
at 15° ¢ Figure 9a aims at showing a simple 
overall picture of the relationship between ageing 
time and temperature and Figure 9b is a magnified 
section of this curve in the temperature range more 
relevant to lubricant application conditions. It will 
be readi'y seen that the time margin available before 
the stee} is fully age-hardened is vastly reduced in 
the temperature range of lubricant application 
However, the time limit available may be greater 
than at first appears because during the processing 
operation, the time of exposure to increased 


cent 


of stabilized steels presents 


steel subject to 


tempe ratures 
i 


Spor 
cm etely 
n 
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9.—Relationship between 
temperature 


I 


temperature is considerably shorter than maximum 
ageing time. In an automatic process the sheet is 
exposed to 200  F. for about 30 seconds and in an 
immersion application for about 8 minutes. Cooling 
time must also be taken into account and the safety 
margin will be maximized in the case of large light 
gauge sheets stacked in small piles. It is, therefore, 
impossible to evaluate this factor accurately without 
carrying out tests under specific operating conditions 
relating to specific sheet sizes. 

Users of rimming steel do find that satisfactory 
components can be formed even from age-hardened 
steel, either because the deformation is not very 
severe or because surface condition of the pressing 
is unimportant. In marginal cases with wet 
lubrication, it sometimes occurs that dry film lubri- 
cants give consistently satisfactory results. In 
critical instances, where it is desired to use dry 
lubrication, some remedial measures are needed. 
This may include using blanks almost immediately 
they are lubricated, which is not always convenient. 
An alternative if blanks are stored after lubrication, 
is a roller-levelling operation which does not 
interfere with the lubricant film. Practice and 
effectiveness will naturally depend on circumstances 
but Anthony(*) mentions the practice of an American 
appliance manufacturer to roller level dry-film- 
coated sheets not more than four hours before 
fabricating on the presses. 

The hot-applied films can be effectively used in 
conjunction with phosphate coatings. They do not 
completely cover the range of usage associated with 
the conventional phosphate soap systems which 
usually contain a high proportion of free fatty acids, 
rendering the dried film water insoluble. This is 
because the water-soluble film is thinner and must, 
therefore, be used in conjunction with a refined 
phosphate coating in order to ensure that the 
phosphate crystal does not protrude beyond the 
lubricant film. This system would, therefore, fall 
about mid-way in the range of phosphate soap 
lubrication but can be particularly useful where 
high grade finishes are required or when easy 
removal of lubricant is required prior to painting. 
In some instances where phosphating has been an 
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established practice it has been possible to satis- 
factorily substitute dry film lubrication alone, but in 
these cases, it was not established that phosphating 
was vital and it is possible that a good wet lubricant 
could have been similarly substituted. 


Comparison of Water-soluble Dry-film 

Lubricants with Conventional Lubricants 

The desirable properties of drawing lubricants 
extend beyond the requirements of the actual draw- 
ing operation where it is necessary to reduce friction 
by separating moving metal surfaces at often high 
contact temperatures. Experience shows that what 
is a good lubricant in one situation, can be com- 
pletely unsatisfactory in another similar situation, 
for reasons other than press performance 

It is proposed, therefore, by means of results from 
a few simple practical tests, to illustrate some 
comparisons between the dry film and conventional 
lubricants. This task is extremely difficult because 
of ethical considerations, and the vast number of 
mediums included in “‘conventional” lubrication 
A convenient compromise was to use the range of 
one manufacturer comprising an oil, a pigmented 
paste, hot-applied dry-film lubricants and a cold- 
applied dry-film lubricant. The oil is supplied as a 
concentrate and a 25 per cent dilution in paraffin is 
the standard recommendation while the paste is 
recommended at 25 per cent in water. These 
recommendations were followed and application 
was by roller coater giving a standardized lubricant 
thickness conforming to workshop conditions. In 
all cases, protective oil was removed from steel 
before applying lubricants and the dry lubricants 
were applied by immersion under conditions con- 
forming to standard practice. Two hot-applied 
compounds were used for some of the tests to 
illustrate diiferent properties which are evident 
from the relevant results. 


Comparison of Dryness 

In this test, a dry degreased sheet and a sheet 
with normal protective oil was included for 
additional comparison. 

The test consisted of measuring the retention of 

a) dust of 100 to 200 mesh, and 

b) iron filings of 30 to 60 mesh particle size 

upon coated sheets. 

In each case, the dust was applied under satura- 
tion conditions of | in. depth where it was impos- 
sible for all particles to be retained and also under 
unsaturated conditions of 0.5 gm. to 1 sq. in. where 
complete retention of particles was possible. ‘The 
coated sheets were then rotated slowly through 
180 deg. and after 10 seconds the particles retained 
were weighed. (Table I 
Lubricant Removal Comparison: 

This test measured the weight of 
removed from standard coated sheets by 


lubricant 
normal 
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100-200 mesh 

Dust 

Saturated nsaturated Saturated Unsaturated 
Per cent Per cent Per cent Per cent 
particles of 0.5 gm Particles of 0.5 gm 

retained on retained, retained on 
in one sq. in 


retained, 
gm. per sq. in one sq. in gm. per sq 
legreased sheet Nil Nil Nil Nil 
Protective oil 0.234 46.3 0.0967 20.5 
Drawing oil 0.189 2 0.128 27.6 
Drawing paste 0.0049 12.6 0.0861 21.6 
Cold-applied dry lubricant Nil 1.3 0.0007 0.04 
Hot-applied dry lubricant A 0.0014 0.06 Nil Nil 
Hot-applied dry lubricant B Nil Nil Nil Nil 


5.0 


degreased so that the corrosion resistance of the 
lubricant film only was compared. The conven- 
would, of course usually be 
and thus achieve 


industrial methods. Results indicate percentage of 
lubricant removed after 5 minutes immersion in 
each solvent and in the case of grease burning this tional lubricants 


C. (Table II). applied over a protective oil 


was done at 400 
sae ans additional corrosion resistance 
Welding Requirement Comparisons 

For this test, two coated strips were spot welded = Static Friction Comparisons 
together and tensile tested after seven days. Welding These tests were carried out with a conventional 
electrodes were thoroughly cleaned in each instance inclined plane consisting of bright annealed 
and electrode areas, distances and pressures were temper-rolled, deep-draw ing steel and a slider of 
identically pre-set for the welding operation. The polished tool steel. The tests were performed with 
tensile test was not taken to final breaking point and slider loads of 250 gms. and 2,000 grams 
the extension load was measured at that point where respectively, in one instance with a clean, grease- 
first failure of weld occurred. Examination of the _ free slider, and in the other with the slider similarly 
“tear” produced, showed that the area of the coated with the lubricant being tested. (Table IV). 
rupture was the same in all cases. Results obtained 
are shown in Table III Erichsen Test Comparison 

i A standard Erichsen test was carried out on 
Corrosion Tests lubricated M.S. strip from the same sheet of exact 

Phe results of the tests are shown graphically in thickness 0.067 inches and cup depth and drawing 

Figure 10. It must be pointed out that the tests force recorded are shown in Table V 
favour the dry lubricants to the extent that these 
have virtually no corrosion resistance when exposed parison ¢ 
directly to atmospheric conditions, their water 
solubility rendering them grossly inferior to the 
conventional lubricants in this respect. The test aspect in 
pieces were twelve square inches in area and were 


f Pre Performance of Dry Film 


It is proposed to deal with this most important 
very general and empirical terms. Under 
industrial production conditions, the manufacture 


Crreas¢ 

I richlor- burning 

ethylene and pickle 
apour IU per cent 
hydrochloric 


acid 


Drawing oil l 100 
Drawing past ] 3 100 100* 
Cold-applied dry I 100 
Hot-applied dry lubricant A 
Hot-applied dry lubricant B 
PI 
* N.B.—Practical observation has shown 
1¢ drawing paste is washed off by condensed 


where some powder would remain 
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Taste II] 


Dry degreased steel 580 lb. breaking load 


Drawing oil 550 Ib 


560 Ib 


Drawing paste 





Hot-applied dry lubricant A | 620 lb 


of optically similar components can be achieved by 


manipulation of several variables present in the 


Drawing speed, blank size and 
thickness, and material specification are often 
decided by economic considerations but some 
latitude may be possible. Development of a 
pressed component usually involves modification 
of tool design and blank shape until component 
design is satisfied. With a comparatively simple 
component, the tool trials necessary are not very 
extensive, and the lubrication factor tends to become 
ignored. As component designs become more 
complex, lubrication becomes a more important 
consideration, but it is still often possible to over- 
come lubricant deficiences by adjusting tool 
clearance, blankholding clearance, blank contour and 
other relevant variables until design requirement is 
fulfilled. Where production of the component 
requires metal deformation very near to the 
physical limit is the usual point where lubrication 
enters for consideration as a separate variable 
Performance of any drawing lubricant is, therefore, 
most critical under these specific circumstances 
Generally speaking, it does not always follow that a 
satisfactory lubricant for severe deformations will 
give equal satisfaction for deformations. 
From the comparative tests performed, it will be 


basic process. 


lesser 


Drawing oil 
Drawing paste 
Hot-applied dried lubricant A 


Hot-applied dried lubricant B 


Cold-applied dried lubricant 


Lubricant 


Drawing paste 
Drawing oil 


Hot-applied dry lubricant A 
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SORROS ION TEST 
DUTDOORS - UNDER 
ROOF PLATE 


CORROSION TEST 
WORKSHOP CONDITIONS 


hA PBC LD) EN AN 

bapa } 
RS: Ue Lae 
}-TIME BEFORE COMPLETE RUSTING 


perce 


]-TIME BEFORE FIRST APPEARANCE OF RUST 


E 


om 
, 


F 
YE TEVA 


A ~ 25% DRAWING Ol IN PARAFFIN 


25% DORA WING PASTE IN WATER 
APPL.=D ORY FILM BRICANT 
HOT APPLIED DRY Film BRICANT 
E- THIN PROTECTIVE OW 
F- DEGREASED STEE 


seen that frictional properties of the dry lubricants 
can be altered by varying the soap content but this 
will also change extreme pressure and temperatur 
characteristics Generally speaking, the hot 
applied dry lubricants have lower static frictiona 
co-efficients than the conventional wet lubricants 
assumes greater importance in relativel 
A greater blankholding pres 
than when a wet 


which 
slight deformations 
sure may be 
lubricant, for this reason. 

In most drawing operations, frictional resistance 
is due to welding occurring at contact points of the 
two moving metal surfaces and the primary object 
of the drawing lubricant is to prevent metal to meta 
If this object is successfully 
resistance is then due largely 
the lubricating barrie 
lateral m 


using 


necessary 


contact 
frictional 
internal 


compression 


Stresses 1n 


necessitating ovement 


250 gm 


ioad 


Drawing forc 


y 


2.400 
2,400 


2,500 
2,400 
2,300 | 10° 
2,350 10 
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lubricant. An efficient drawing lubricant must, 
therefore, fill these requirements under maximum 
temperature and pressure intensities present in the 
deformation process. The mechanism of this action 
is basically different for oil, pastes and dry soap 
films, although it is common for proprietary 
compounds of all types to contain some reactive 
soap. This is to enable a boundary formation of 
basis metal soap of high melting point. 

Ihe hydrocarbon mineral oils generally have low 
internal frictional value because their long molecula: 
chain structure and low surface activity enable the 
molecules to slide freely over one another. How 
rely largely on viscosity to provide an 
eiicient separation barrier and where metal 
deformation is severe and heat generation conside1 

the resultant decrease in viscosity may caus¢ 
Fatty acids behave similarly but 
; and the boundary layer of 


igher 


ver, they 


lm breakdown 
soap sott ‘ning point 
Oa} itening point 
acid, results in producing 


fatty 
ratty 


al higher 


SUIT 
. . 
chiorid I SUulT 


t 
temperature break 

he compounded 
mulsions of hydrocarbons with 


nN \ ~T <P y mna is 
n water These compounds na 


xh film 

down points 

drawing | 

fatty acids or soap: 
ve the advantage 
that where heat generation is considerable water 
driven off and up to certain temperatures viscosity 


t 
} { " 
] 


to decrease of wat 


maintained due t 
content the emulsion. The working rang 
these compounds is extended by 
addition of finely divided solid particles (e.g. ch 
having low shear strength. Under pressure, thes: 
particles are readily sub-divided and thus able 
spread with the flow of metal. When temperaturc 
viscosity of the emulsion, metallic separa 
the solid particles until the 
fluid 1 


‘ 


“a live 
a 10CAE1IZCC 


usually 


' 
eauces 


tion is achieved by 
stage is reached where 
too low to maintain a continuous layer 


viscosity of the 
solid 
Darticies 

Che lubrication mechanism of the dry lubricant: 
hot-applied) is probably somewhat different 
Application conditions are favourable to a mono 
molecular soap reaction with the basis metal and 
when the metal is deformation, a 
reservoir of soap is available for reaction with the 
increased number of molecules disorientated at the 
metal lubricant interface. Initially, the lubricant 
barrier can therefore be regarded as having a 
boundary metal soap layer with polar attachment to 
a composite layer containing a hydrated crystalline 
structure. The nature of the crystalline structure 
will vary according to the alkali and soap ratio 
Ihe question of viscosity does not arise with a minor 
deformation or in the early stages of a major one as 


undergoing 
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solid 


bulk of the lubricating barrie When 
ontact temperature 1s sufficient to melt the surface 


f soap a solid liquid sliding barrier exists 

more extreme and temperature 

the crystalline structure will possess low 

strength and will therefore offer little frictional 

while still metal 

At this stage a large portion of the soap 

may be molten and dehydration of the alkaline 

will occur to some extent, but 1 ybable 

ntegration of molten 

1ore intimate scale than with 

As Boron is a common 
lubricants the 


pI essures 


stance providing adequate 


separation 


nr 
p** 


‘ 
soap and alkali occurs 


‘water-glass 
probable It will be 


able fluidity 


nation 
vailable 


iy 
tte 
VEL 
that ti 


com 


effect of this characte 


film tends to be retained on the 


very little transference to the tools, t! 
filling-in”’ of cre‘ 


hin ‘“‘glazed”’ film 


limited to 


ral rule therefore, the dry lubr 
at least functionally 
or semi-wet lubricants 


equal 


sen tests performed are put forward as 
upport for this hypothesis. It may w 
range of efficient metal separation can 
lubricants and without 


where scoremarking can 


€ 
4 
OC 


by the use of dry 
nder conditions 

caused by airborne particles adhering to wet 
dry lubricants are advantageous. The 

lubricant build-up in dies can also give 

nal advantages A typical example of 
improved surface finish when using dry lubrication 
shown in Fig. 11 hese components were 
produced during a trial of dry lubricant, the lower 
component being the last one off a production run 
using wet lubricant. The top component was 
produced 5,000 components later with dry lubrica 
tion, from the same tools without any intermediate 


polishing 








Fig 11 top 
nent formed 
lubricant 


Compo- 


usirig i? 


Bottom Component 
formed using wet lubricant 
with same 5.000 


component 


tooling, 


éariier 





Aspects of Water-soluble Dry 
Lubricants 

Lubricant performance will enter into any 

consideration of cost advantage offered by dry film 

lubrication. It must therefore be assumed that 

press performance of the dry lubricants has been 


Economic 


proved equal to the system in present use before 


change-over will be contemplated. Full utilization 
of application plant will also require dry lubrication 
to be satisfactory for either a high volume or a wide 
range of production requirements. 

A comprehensive economic assessment of dry 
lubrication is difficult because of different standards 
of production efficiency which occurs between 
different manufacturing concerns. There are also 
some advantages that dry systems offer over 
conventional lubricants which are difficult to 
measure in terms of cost saving. For example, the 
use of the dry film will to all intents and purposes, 
eliminate oils and greases in the press shop. The 
cost saving on such items as floor-cleaning and 
protective clothing can be readily counted but the 
effect of creating cleaner, more pleasant working 
conditions for the operative, is much less easily 
forecast. Dry lubrication achieves a standardization 
in the quantity of lubricant used on each component 
and this is extremely uncommon where wet 
lubricants are used when it is more the rule for 
lubricant to be applied on a more generous scale 
than is necessary. It is by no means unknown for 
lubricant material costs to be reduced by 75 per 
cent when dry lubricants are substituted for wet. 
The cost of cleaning prior to lubrication is not 
often the obstacle it may at first appear to be, since 
in most instances, this can be regarded as merely 
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moving the bulk degreasing operation a few stages 
forward in the manufacturing cycle. This principle 
applies to all components which traditionally 
require a high standard of degreasing prior to 
finishing operations. An exception here would be 
where vapour degreasing is employed prior to 
painting, but the nature of this treatment suggests 
that only a low grade finish is required. In any case 
it is doubtful if the installation of a water-wash to 
remove lubricant would create any extra total cost, 
compared with vapour degreasing. In the case of 
the better quality finishes such as vitreous enamel- 
ling, pre-paint phosphating and electroplating, the 
pre-lubricant cleaning operation can be directly 
offset against the cost of cleaning normally incurred 
prior to these finishing treatments. When spot- 
welding on a pressed component is performed it is 
not necessary to remove the dry film before pro 
ceeding, as a sound weld can be produced without 
carbonizing electrodes or creating a smoke-ladet 
atmosphere. Cost-saving on current degreasing 
operations can therefore be effected and also when 
clean-handling operations are required at such 
manufacturing stages as, inspection, rectification, 
polishing and assembly. The lower degree of 
scoremarking present on components can reduce 
polishing and paint finishing costs, while diminished 
pick-up on press tools will reduce tool maintenance 
polishing costs. 

When dry lubricants are applied to sheet it is, at 
present, fundamental practice for this to be central- 
ized, away from the press. The principle of central 
lubricant application therefore relieves the press 
operator of this duty and as sheets are readily 


separable from the pile his task is rendered much 
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easie! Press activity due to difncult blank 
separation and time for lubrication is 
eliminated and idle time is restricted 
handling time 1andling 
habeionines n are 
time taken for 


In those cases where 
achieved single-handed within 
the press stroke, the only adv 
fatigue factor and unde! 
productive conditions, this may be a] 
Where such conditions apply, a comparatively 
and slow punch speed are implied 
output is expected to 


As blank size and 


\tac 
antage 


a. reduced 


small blank size 
and no direct increase in 
result from central lubrication 
crease, the direct increase in press outpu 
will increase, proportionately, as idle time of the 
press necessary for the application of wet lubricant 
would also be increased if centralized lubrication 
were not employed. If idle time has already been 
reduced by having a separate operative to apply 
lubricant, then central lubrication eliminates the 
need for this operative. It is therefore possibic to 
achieve increased press output by centralized 
lubrication where certain conditions prevail. Where 
press output is increased under manual conditions of 
press operation, or reduced labour content is 
obtained, an increase in labour productivity will 
also have been achieved. The context of this 
consideration has so far been with regard to one 
press but usually the principle can be extended to 
secondary press operations requiring relubrication 
when wet lubrication is used. This is because 
re-application of the dry film is rarely necessary 
and generally one lubricant application unit will 
supply the needs of several presses engaged on 
initial drawing stages. 

Instances of increased press outputs of 50 per cent 


¢ 
) 


are by no means uncommon by the introduction of 


speed 


lubrication and while increases above 
this may previous 


f unusual technique than 


do occur, indicate the 
preater 
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major economic adadvante 
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DISCUSSION 


Mr. E HANCOCK (President) said reference 
had been made to anti-corrosion properties 
Referring to motor-car production, he wondered if, 
for instance, in the case of a completely assembled 
unitary construction body, which consisted of about 
350 pressings, it would be possible to add something 
into the mix which would extend the anti-corrosion 
period, so that the completely assembled body 
would not require any further protection. The time 
involved was two months. 

Mr. CLARKE replied that under good atmospheric 
conditions, the average dry-film lubricant would be 
quite suitable for that time period. He wanted to 
make the point that the comparisons were solely 
between different lubricants; the protective oil had 
been removed from the steel test-pieces before 
applying the lubricant solutions. With conventional 
lubricants there was usually a double layer of 
protective oil, over which was applied an insoluble 
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oul. When 
wate! -soluble 
i 


dealing with a dry-film lubricant, there 
compound. There was no 
denying that there corrosion problems, and 
much depended on storage conditions. So far as he 
knew, rust inhibitors had been added to the com 
pound, but they had never interfered with the wate 
solubility, which, to most people, was quite a 
desirable characteristic. However, the most effective 
rust inhibitors would interfere with the water 
solubility of the dry-film lubricant 

Mr. J. F. Kayser asked about the melting point 
of a metal soap. He was under the impression that 
metallic soaps had no melting point. The author 
also had said that as borax was a common constituent 
of the dry-film lubricants, the possibility of the 
formation of a “‘water-glass”’ at high temperatures 
probable. Admittedly the words “‘water 
in inverted commas, but he thought 
glass was a sodium silicate, and it 


was | 
were 


was quite 
glass : 
that water 


were 
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decomposed at comparatively low temperatures 
Could the author, therefore, give a detailed compo- 
sition of these materials. 

Mr. CLARKE replied that most of the dry-film 
lubricants were based on soap and borax; that would 
account for probably 90 per cent of the composition 

The word ‘“‘water-glass’”’ had been used very 
loosely; that was why it was in inverted commas 
After a tool had been used on a few thousand 
components there was a definite glazed appearance, 
and as borax was present at very high contact 
temperatures, with possibly super-cooling 
ditions prevailing, he held the view that there was 
quite probably a boron glass formed, 1. 
cooled sodium borate 

He seemed to remember having seen the melting 
point of an iron salt quoted as being in the 
1,700° C. Ifit had no melting point, he would have 
thought it was even a more desirable property 
Che melting point of the compound as a whole wa: 
the important thing, rather than the soap addition 
Che melting point of the film itself could be rais 
appreciably by the addition of a metallic soap 

A SPEAKER asked if the author had any information 
yn the use of this dry-film method for 
and how it would rate against phosphate 

Mr. CLARKE said that he doubted whether 
phosphate coating could be completely replaced 
There marginal ho where the 
dry-film method might be equally good; the method 
could used in conjunction with phosphate 
coatings. Quite commonly a phosphoric 
ment which produced an ultra-lightweight 
phosphate coating of 50 milligrammes per 
foot did assist in increasing the lubrication effectiv: 
ness in that range. It was usually a matte 
and error 


con 


a super - 


region ol 


thet 


were cases, wevel 
be 
acid treat- 
iron 


square 


Of tria 


Effect of Roller Levelling 

Mr. D. James (The Pyrene Co. Ltd 
author to expand on his statement 
levelling did not affect the lubricant film 
be equally emphatic that the 
not interfere with the 
leveller ? 

Mr. CLARKE said he would hesitate 
equally emphatic; he did not know a 
country which had roller levelling on production 
His own experience of this was at a firm manu- 
facturing domestic appliances where one hundred 
coated blanks were roller-levelled to see what the 
effect was. Those hundred blanks had been pressed 
satisfactorily. He thought it was quite a standard 
practice in the U.S.A., but he had no specific 
information. 

Mr. McKay (National Cash Register Co. Ltd 
asked whether, by applying molybdenum disulphide 
to the tools, the use of these soapy compounds could 
be greatly reduced 


asked the 
that roller 
Could he 
lubricant film would 


| 
operation of the roller 


about being 


firm in this 


880 


Mr. CLARKE replied that, in connexion with the 
dry-film lubricants, no outside or extra aid was 
usually necessary. It certainly was necessary to keep 
the tools absolutely dry and grease-free. In 
experience there was no excess lubricant left on the 
components; they still quite dry 
before and after the operation 

Mr. McKay thought that with dry film-lubricants, 
the tools would tend to get clogged up 

Mr. CLARKE said if there was any water present 
he would agree. There was a lot of lubricant 
build-up which got impacted very hard. But with 
dry-film lubricants that condition did not apply 
f there was any excess lubricant it tended to powde1 
and to disappear 

Mr. R. PEARCE (College of Aeronautics 
with regard to strain-ageing, Hundy’s formula had 

found to be incorrect; it 


strain 


nis 


tools or were 


said that 


was now accepted 
rates of 


ila allow 


Ail 


were more 


u 
hought this was a litt 
film lubricants; generally 
material within tl 

ng full-finish extra-deep-dr 

» sheet steel purchaser had to decide | 
tabilized steel costing {3 a ton more, 01 
extra-deep-drawing steel 

ould have to be used within three week 
had said that users of rimming steels did 
find that satisfactory components could be formed 
age-hardened steel. ‘This was true, but 
then the supplier was perhaps buying full-finish 
-~p-drawing, and not full-finish 
drawing, and getting a five per cent 

He thought there was a range of pressings w! did 

not merit the {3 a ton extra for stabilized steel, but 

which did need full-finish extra-deep-drawing, and 

this special range would be adversely affected b 

the use of a lubricant which had to put on 

200° +I 
On 


which would stra 


even irom 


wt leer 
extra-decet 


cost 


the question of roller level and 
American exp-riment mentioned by a previ 
speaker, he agreed that the material had 
through the press shop satisfactorily, but it would 
know if it had not been 


gone through 


me 
bile 


teresting to 
whether it would have 
right anyway 

With regard to molybdenum disulphide, it was 


} . 
oe 1n 


lev elle d, 


well known that it stuck hard. Directly it got on t 
the material which was being pressed, it woul 
adhere strongly and that would not do any subse 
quent painting operations much good 

Mr. CLARKE said that he was not an authority o1 
strain-ageing, and the purpose of including that 
item in the paper was merely to illustrate a pitfall 
which people could possibly fall into unwittingly 


Continued in page 894 
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Tool Steels for 
HiGhH-SPEE 
BLANKING and 
PRESSING 


By A. W. F. COMLEY, A.1.M., M.Insit.W., M.LE.1L, A.Inst.Prod.E.* 


Introduction bt lone: in high-speed pre: 


TOCC 


nufacturing process such a: whi an b anking, piercing, drawing or 
equire individual variations in 


‘ is the subject of this conference must depend 
o a large extent on both the product material and 
the tool material: other factors will of course 
tribute for example, the type of press, the 

shape and the tool design. In this paper the author 
has attempted to discuss generally the treatment 
of suitable tool steels, the design of 

to heat-treatment, typical faults that can occu 
how to avoid them. It is hoped that in the disc 
sion that follows the presentation of this pape 


specific application problems can be dealt wi : : ; : 
pe appucauion fF epi MEDIUM-ALLOY STE 


rhere is a wide range of tool steels availabl 
selection, all of which will do a fair job of work wit lists some the steels whi 
regard to blanking and pressing n order to the required y and which fi 
narrow down the field, the author is proposing thé bulk of usa thir terms of re 
water-hardening tool steels are not really adequate for ese ty sted are variations 
high-speed presswork and that the main attentio1 pe at is the er cent C., 1 per 
should be drawn to the oil-quenching an nt Mn. steel and, as mentioned 
hardening grades me of the variations which exist; some showing 
When selecting a tool steel, two main factor only minor compositional deviations from the types 
have to be considered; first, what is the job t how! 
done, and second, what accuracy is demanded from nd group of steels which offer the best 
the finished tool? Other aspects obviously exist, results for high-speed pressing and blanking ar¢ 
but they are not of such prime importance those referred to as high-alloy steels. Within such 
for Our purposes must be included the 
teels as those are used for punches ir 


eT « < < | 
Th : Su iS | i 
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per cent | per cent! per cent 
0.35 13 
0.35 
0.45 


certain instances. 
of compositions. 

he selection of a material from such lists is apt 
to be confusing and in the author’s opinion all of 
them, if correctly treated and used, would do a good 
job of blanking or pressing in given instances. It is 
suggested that in certain instances variations in 
steel-manufacturing standards and _ tool-making 
techniques will have a much more pronounced 
effect than the compositional variations shown. In 
a paper presented to this Institute last year(') the 
author discussed the variations which can occur in 
tool-steel quality and the need for careful selection 
both as regards manufacturer and grade of steel; 
no emphasis, therefore, is being placed upon this 
aspect of the subject except that to spend many 
skilled man-hours and money upon the manufacture 
of a tool without first making certain that the 
material is satisfactory, is not really sound econ 

Ihe effect of each of the alloying elemen*: 
present is of interest ana the following poin s 
illustrate the main reason for the particular elements 
presence: 


Table II gives a typical selection 


“1cs. 


Carbon 


The basic function of carbon in steel is to enable 
it to be hardened, no other element has such a 
powerful effect: the amount of carbon present may 
vary from about 0.45 per cent in plain-carbon steels 
to 2.3 per cent in highly-alloyed steels 


Manganese 


This element serves two purposes in steel. First, 
it acts as a purifying agent, it helps to counter the 
harmful effects of sulphur and oxygen and is found 
up to approximately 0.4 per cent in all steels. Its 
second effect, when added in amounts in excess of 
0.4 per cent is to increase the hardenability of a steel 
For example, a 2-in. cube of steel containing 0.85 per 


cent carbon and say 0.25 per cent manganese, if 
water-quenched would fully harden to a depth of 


hardness would drop considerably 
per cent carbon steel about 1.5 per 


in. to } in. below the surface; past that depth, the 
If to this 0.85 


ent manganese 


&82 


was added, the cube would harden all 
through. In addition the hardening would 
have to take place in oil, as a risk of I 
water-quenching would now exist 
Silicon 

Like manganese, silicon is present in all steels and 
the general purpose is to act as a deoxidant to 
facilitate manufacture. Again like manganese, it is 
usually present in quantities up to 0.3 per cent but 
is also used as an alloying agent in quantities up to 


2 per cent. Unlike manganese, however, silicon 1s 


not used on its own but always in conjunction with 
another alloying element such as manganese ot 
Its main effect is to increase tough 


molybdenum 
ness and mechanical strength; it also 
improves hardenability 
Nickel 

Nickel is only present in tool steels when added 
as an alloying element; its main functions are to 
increase toughness and to lower the hardening 
temperatures. It has a certain influence upon wear 
resistance but not as spectacular as does chromium 
Nickel may be present from 0.5 per cent to 5 per 
cent. It effects an improvement in hardenability 
when used in conjunction with chromium 


somew 


Chromium 

[he main purpose of chromium is to add strength 
and wear resistance; it increases hardenability and 
unlike nickel it raises hardening temperatures 
Chromium is used in amounts varying from 0.25 per 
cent to 14 per cent in tool steels and in the higher 
percentages 5 per cent upwards confers the ability 
to air harden. To a certain extent the greater the 
amount of chromium present in a tool steel 
better is its corrosion resistance 

wail 

The prime use of this element is in cutting tool 
it raises what is called red hardness and enables the 
cvtting tool to be used at higher speeds. It reduces 
toughness to a certain extent but in certain of the 
alloys shown in Group 2 it has a different effect u 
that it improves the response to heat treatment by 


s 
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allowing higher hardening temperatures to be used 
without overheating. 


Tungsten 

This element is added in amounts varying trom 
0.4 per cent in low-alloy steels to 21 per cent in high 
speed cutting tools. It improves wear resistance 
which is its main requirement in cold presswork 
tooling where the use is confined to a maximum of 
5 percent. There is a very useful range of hot work 
steels containing 8 to 10 per cent tungsten. 


Molybdenum 

This element has much in common with tungsten 
and chromium. It affects both the hardenability, 
wear resistance and the red hardness of a tool steel] 
It is used in conjunction with high-silicon 
chromium and also replaces tungsten in certain 
types of high-speed steels 


Vanadium 

This element is not sc pronounced 1n its effect on 
some of the others referred to but, when used in 
small quantities, 0.1 per cent to 0.4 per cent, it acts 
as a grain-refining agent and improves toughness 
In higher quantities its effect is to improve red 
hardness. It has a side effect of improving harden 
ability of carbon steels in that it enables a higher 
hardening temperature to be used without excessive 
grain coarsening. Vanadium in amounts of 0.5 pet 
cent and over usually exists for that purpose 

The materials quoted in the groups have proper- 
ties which are manifested by their response to heat 
treatment, which ranges from oil quenching to ait 
quenching. At this point it is of interest to consider 
what problems occur during the heat treatment of a 
tool and what can go wrong; each possible fault will 
be dealt with separately and the appropriate remedy 
suggested. 

Cracking 

This obviously is the most serious fault because 
it almost always ruins the tool completely. Cracking 
can occur due to the following conditions. 


a) Hardening from Too High a Temperature 

Remedy.—Follow manufacturer’s instructions and 
ensure heat-treatment furnaces are fitted with 
accurate temperature-recording instruments and 
that the thermocouples are placed near the work. It 
is possible in a large furnace to have a thermocouple 
in a corner with a temperature differential of 50° ¢ 
to the hearth of the furnace where the work is placed 
(6) Allowing Work to Cold 

Hardening 

Remedy.—Except for highly-alloyed steels that 
are sub-zero treated, as a general rule always see that 
tools are not less than hand warm before tempering 
and ensure that tempering is done as 
possible after removal from the quenching medium 
If tools have to be left for a period then leave them 
either in a hot-air oven or in a fairly warm place 


Become too After 


soon as 
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Too Drastic a Quench 
Oil-quenching steels have been known to crack if 
oil is too cold 

Remedy.—Ensure that the quenching-bath tem- 
perature is recorded on a gauge so that the manu- 
tacturer’s instructions for quenching can be followed 
exactly; usually the oil bath should be kept around 
30° to 50 ¢ 


racks Arising from Surface Defects in the Steels 
f fault can arise when tools are manu- 
1 too small a size of bar. All hot-rolled 
surface which is fissured to some extent 

t removed the residue of a fissure has 


a notch effect and gives rise to a crack 


} + ’ 
[his type 
factured tron 

te 
Steei Na 


and if this 


Always machine an adequate amount 


the foilowing is a good 


irtace of a bar 


uide 2s to the minimum amount 


t allowance necessary for tool steel 
allowance’”’ is meant 
layer which must 


rolled or forged steel in order to 


* machining 
wf the 
rom the 


> finished size of the tool being produced 


surface 


hining allowance is the addition to one side 
ize of the blank should be increased by 
machining allowance he finished 
s required to be free from surface defects and 
--carburization 
In calculating the machining allowance, 
he following factors must be taken into 


1 


therefor 
account! 

Rolling or forging tolerance 

Surface de-carburization 

Normal surface defects 
1. Degree of straightness 

5. Eccentric alignment in the lathe, etc 

Recommendations regarding machining allowance 
must always be approximate but it is better to allow 
too much than too little. For rolled and annealed 
bars of tool steel the minimum machining allowance 
can generally be calculated to the formula: 

a 0.025D ~ 0.025 in. 
where D the diameter or thickness of the steel 

The above formula applies to round and square 
sizes as well as those flat sizes where the width is 
only slightly greater than the thickness 

For rolled flat sizes, where the width is large 
compared to the thickness, the working allowance 
of the thickness differs and mainly depends on the 
width rhis circumstance may seem somewhat 
strange and can partly be explained by the fact that 
with flat sizes a certain amount of warping must be 
allowed for, which becomes more pronounced with 
the wider material. 

For forged rounds and squares a somewhat larger 
machining allowance should be valculated than for 
rolled bars. The formula for forged bars, therefore, 
is 


0.03D 0.050 in 





INCORRECT 
UNEVEN SECTIO 
DABBLE SPLIT THE 


WHERE 
JNAV 


Cracking Due to Raisers 

Placed on the Sur 

A typical example 
illustrates a crack which ha 
a letter. 

Remedy. 

1 avoid punche If puncl 
ana avolic I uncnes. r punene 


Fig. | 


ym such 


Use etching ols for making of tools 


hecessary, use 


I essions. 


well-radiused lettering and light im] 


g) Cracking Due to Unsuitable Design of Tool 
to die edges can 


die which 


illustrates the 


The positioning of holes 
lead to cracking; Fig 
cracked in such a mannet 3 
problem dizgrammatically, with other examples. 

Remedy.—Wherever possible leave an adequate 
thickness of metal between holes as illustrated in 
Fig. 3. 
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Soft Spots 


The second defect which can be met 

production of soft spots. 

i) Soft Spots Due to Insufficient Machining 

As referred to previously, the surface of a ho 
tool steel is defective and 

it can be low or completely lacking 

This will result in faulty 

s with resultant soft spots. 


hardening 
ol with such a carbon r 


rolled besides 
nssured 
respons¢ 


carbon 


adequate metal 


tent Cuenciin 


As before 
Due to Insufhi 
; can be effected in two ways—first as a re 
1 the hardenin 


e being present on the tool from 


sufficiently thick, such a scale can 
sufficiently to give 58/59 Rockwell 


63 Rockwell 


a tool that is required to be 62 
Included in this could be soft spots caused bi 
decarburizing atmosphere in the f 
a similar result to that shown in Fig. 4 
Remedy.—Ensure that the tools are treated in t 
correct atmosphere, either by using protecti' 
media such as sand, cast-iron chips, spent charco 
or salt bath, etc. Soft spots can also be caused 
insufficient agitation of the cooling medium, 
especially where water or oil are used; if agitation is 


urnace, producing 
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not used, vapour pockets can form against the work 
and so slow down the rate of cooling sufficiently t 
prevent full hardening. 

Remedy.—_Adequate agitation, either of the work 
or the quenching medie (here it should be empha 
sized that adequate also means, not excessive 
iil) Soft Spots Due to Retained Austenite 

In order to explain this problem it is necessary 
to describe briefly the mechanism of hardening i 


+ Pal Fe | 
ay 


em 
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steel. When an annealed carbon tool steel is at 
temperature, the structure is similar to that 
Fig. 5; when the steel is heated up, the 
tructure changes to what is known as austenite and 
if it were possible to examine the structure at thc 
temperature of 850 C., it would look like that 
hown in Fig. 6. When the steel is quenched, the 
to that shown in Fig. 7 


room 
POON 


shown in 


7 and after 
shown in Fig. 8 The poimt in 


' 
Cnanges 





question is that austenite is soft. With low-alloy 


steels and plain-carbon steels, austenite does not 


exist in any significant amount at room temperatures 
However, the use of highly-alloyed steels can cause 
this austenite to become reasonably stable. For 
instance, in 18/8 stainless, the addition of 18 per 
cent chromium and 8 per cent nickel renders 
austenite stable at room temperatures, resulting in 
a soft ductile material. With steels of the second 
group (high-carbon chromium) it is possible to 


retain austenite if a carburizing atmosphere is 
available during heating for hardening. In the 
illustrated case, Fig. 9, it occurred as a result of 
using oily cast iron shavings for packing round the 
tool; it could also occur if the tools were heated in 
a cyanide salt bath 

Remedy.—Utilize the correct hardening con 
ditions. if it does occur, try sub-zero treating the 
tool (as this suvj;2ct is discussed later on, reference 
should be made for treaiment details 
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Softness or Failure of the Tool to Give 
ted Hardness 

US 1S not a frequent source of trouble and can 
e to a number of causes, typical ones being 
ncorrect hardening temperature, viz. too low 
nsufficient soaking time at temperature 
ncorrect tempering—temperature ioo high 
ncorrect treatment for material, 7.e. oil 
quenching a water-hardening steel, or air 
vardening sections too thick for adequate 
SI and which require oil-quenching to 
ybtain the required cooling rate. 

these cases the remedies are self-evident. 


nonse 


very difficult problem and one which is 

he source of greatest friction between tool 

ul tool-hardener. It requires very careful 
nsideration and that consideration, in the author’s 
pinion, should start with the appreciation that there 
is no such thing as a “ non-distorting tool steel.” 
his term originated a long time ago, when anything 
that did not move more than 0.015 in. per in. was 
lered as non-distorting. In these days of 
accurate production and the increasing 

i for tight tolerances, the author has known 

‘ non-distorting ” to be expected to imply 

1OV it at all on a tool which was 18 in 9in 

in. thick with literally a hundred or so holes in it 

and which, to the author’s great astonishment, came 
expectations). The point to realize is that in 

he thermal treatment of steel, there is a size change 


uiicl 


which takes place and that this change is inescapable; 
emphasis is being made on the reasons for this 
hange and reference to any standard work on steel 
eat-treatment will give the required information 
[he facts which reguire to be considered are that 
ym a thermal aspect the perfect tool would be a 


[ with a hollow interior; once a symmetrical 
and balanced shape is departed from, all types of 
tress gradients begin to occur upon quenching. The 
normal cycle of size change with alloy steels is for 
and contraction to take place on the 
x cycle in that order and the reverse to occur 

he cooling cycle. 
One of the reasons for slow and adequate pre- 
of a tool is not, as is often thought, to 


eCauny L 


prevent cracking as such, but to prevent distortion. 
Consider a shape as shown in Fig. 10; if it is plunged 
straight into a molten salt bath when the tool is cold 
yr just warm then due to the rate of heat input from 
salt, the shaded area will reach the contraction point 
before the unshaded area has finished expanding, so 
that there will be a changing stress pattern set up 
which could result in the tool being warped before 
any quenching stresses occur. It is obvious that 
this problem cannot be eradicated completely, as the 
product shape, of necessity, limits the tool design 
In the same way, the rate of cooling will have a 
similar effect; the thin sections will be stable before 
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the thick sections have completed their contraction 
expansion cycle, so, the slower the rate of cooling the 
better. The ideal cooling rate would obviously be 
one where all areas of the tool reached the hardening 
point at the same time, but again this is not generally 
so as efficient a compromise as possible is 
sought. In the author’s experience, with tool steels 
of the type with which this paper is concerned, 
the general volume changes from structural forma- 
rather than from distortion, vary from 

0.005 in. to 0.005 in. according to the type of 
steel, its quality and the method of heat treatment 


] 
possible 


r 


tion, 


te 
Oil-hardeniug steels, for instance, of the | per cent 
C., 0.5 per cent W. variety, usually exhibit a small 
shrinkage when oil-quenched, but the same tool may 
‘ grow ” if subjected to a Mar-tempering treatment. 
These contractions and expansions are, in the 
author’s experience, very unpredictable; the general 
tendencies follow the classic theory for the steel 
analysis concerned, but, in practice, when tool 
hardening is done on a commercial scale, results 
frequently exceed the theoretical expected limits, 

An interesting aspect that these 
characteristics can be utilized in the rectification of 
tools and the author has on some occasions effected 
a growth in an undersized tool which prevented it 
being scrap, and, of course, the opposite. 

Chere are also ways in which distortion can be 
introduced in the practical side of heat treatment, 


is, of course, 
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below —Highiy-alloved 
service after 


Fig. 13 
tool; cracked in 
grinding 





which, while they may appear self-evident, are often 
overlcoked. Typical examples are inadequate 
support for tools in furnaces or salt baths, more 
particularly in salt baths. The practice of letting 
a tool suspend in salt as shown in Fig. 11 allows 
the weight of the tool to be carried by the hole, 
which can result in distortion. The use of one- 
sided air blasts for cooling air-hardening steels sets 
up un-even cooling rates. The use of too great an 
agitation rate im quenching baths, whether they be 
salt or oil, can set up distortion. 

The point the author has tried to establish is that 
there are many factors which can give rise to 
distortion and size change in a tool; apart from these, 
however, there is also the question of distortion 
occurring as the result of stress being induced by 


heavy machining, or stress relieved as the result of 
heavy machining. In the first example, stress 1s 
introduced into a tool by the energy input of the 
cutting operation; this cap cause an unsymmetrical 
stress pattern in the tool which is relieved during 
heat-treatment with some form ef distortion occur- 
ring. In the second example, stress may be inherent 
in the steel before cutting either from the steel 
manufacturer or as the result of clamping. Which 
ever way this stress occurs, the remedy is simple 
always make a tool so that after it is roughed out 
it can be annealed and the distortion allowed to take 
place, to be corrected in the final machining 
operations. 


Problems Arising from Heat Treatment 


The problems which arise after heat treatment are 
generally associated with stabilizing and finishing 
and here it will be appropriate to discuss retained 


austenite, and the effects of grinding, etc. These 
aspects become very important with the highly- 
alloyed air-hardening steels. Reference should be 
made to Figs. 5 to 8 which illustrate the various 
structures formed in steel. It was mentioned that 
retained austenite could give rise to a soft skin; it 
can also exist together with the hardened martensite 
and this is almost always the case with highly-alloyed 
steels. This retained austenite is generally unstable 
and ready to transform to martensite. A method of 
dealing with this is to low-temperature treat the tool 
before tempering. Solid CO, is frequently used and 
the tool is cooled to —75° C. At this temperature 
the unstable austenite transforms. Once this low 
temperature is reached, it is important that the steel 
be tempered as quickly as possible. A problem 
which can occur if the factor of retained austenite is 
ignored, is that a tool could be hardened and 
tempered with the structure still partially austenitic; 
then, if finally ground, the grinding can convert the 
austenite into untempered martensite. This is 
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possible as a result of the stress induced by the 


grinding action. With a blanking tool, for instance 


the presence of such untempered martensite, even in 


proportions as small as 5 to 10 per cent, can caus 
minute cracks to occur and to initiate edge 
In an unground tool, the blanking load itself can 
the transformation with the same end 
A more stable retained austenite can have a 
different effect; it can dull a blanking edge or, on a 
drawing tool, it can increase the possibility of 
scoring. All aspects have convinced the 
2uthor that sub-zero treatments are a necessity, not 
a luxury, for the tool-rcom heat-treatment depart 
ment 
Ihe principle of double tempering also hinge 
upon the formation of unstable retained austenite 
It is possible during the first tempering operation t 
convert retained austenite into untempered mart 
second tempering operation tempers the 
martensite. In the author’s opinion 
temper is not a wasted effort with certain of 
he more highly-alloyed steels 
An asp grinding is the formation of grinding 
cracks well known to requiré 
emphasis 12 illustrates a typical formation 
\ point often made with regard to the grinding of 
oo! steels is whether it should be done wet or dr 
and many p view are put forward to justify 
both methods. In the author’s opinion, however, 
he safe method is to dry grind, but if cool 
used it must be used copiously. With highl 
tools, especially those containing tungsten, 
transference is relatively sluggish and it is possible 
even when wet grinding to heat up at the surface of 
the work sufhciently to form austenite, which is 
quenched by the coolant into martensite and not 
necessarily with the formation of any revealing 


influence 


result 


these 


are too 


ints of 


SHEET METAL 
December 1961 


INDUSTRIES 








cracks. Fig. 13 shows a tool which cracked in 
service and examination of the edge (Fig. 14) showed 
that martensite had been formed as a result of 
excessive heating during grinding. This untempered 
martensite initiated the service cracking. In this 
case it was not definitely known whether cooling was 
ed or not, but the end result is the same. The 
temper colour which would occur with dry grinding 
er-heating was occurring would soon warn the 

to modify his technique Inadequate 

of coolant merely prevent the formation of 

r colour without necessarily protecting the 
actually being ground 


SURFACE 
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TREATMENTS 
STEELS 

surface t1 

steels we have 


atments which 


; 


srl r} ? 
applied to the too 


; 


are a number of 
l 


consider 
the author’s experience the results are 
predictable In the 
are applied to 

1 the work piece anc 


main these sur! 
the 
i 


reduce 


farr fin ‘ 
ICTTe tO aS SCUITING, 


lem ex! u er many 


a serious one yperations 

view any attempt t 
yuld start with keeping tool 
The phy 

ng is complex but it can be stated fair] 

when the lubricant de 

work and tool 

intimate 


weld together 


minimize su 
sical mechani 


ymmences 
arrier between the 


ls coming into contact, 
and pressures, and then are 
this been 
initiated the defect becomes progressively worse, 

If this mechanical pattern is accepted then any 


matter which exist on the 


torn once rough surface has 


foreign is allowed to 
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surface of tool or work will have a similar effect and 
cause the initial surface rupture which starts the 
scoring. It is not the author’s intention to discuss 
methods of tool lubrication but to emphasize the 
necessity of maintaining adequate lubrication; which 
does not mean an occasional wipe of work or tool, 
with a dirty piece of oiled waste rag (and anyone 
who has been concerned with press-shop troubles 
will know that this is not an exaggeration). 


There are many discussions as to the type of 


finish required on tools to give maximum efficiency, 
especially with pressing tools; in particular whether 
a high polish is more effective than a matt surface. 
In the author’s experience this is secondary to the 
lubrication; if the lubrication is adequate, both types 
of surface will give good tool life, but in the absence 
of good lubrication then the smoother surface 
should be adopted. The smooth surface will be 
lacking in sharp surface irregularities which could 
lead to cold welding, and the formation of such 
defects, is then postponed. From this it can be 
further stated that a rough surface is more likely 
to rupture the lubricant film and give rise to scuffing 
than is a smooth surface and in general this is true, 
but it will often depend upon the particular opera- 
tion being done. 

It has been postulated that, despite adequate 
lubrication, the physical nature of the two mating 
surfaces will affect the tendency for scuffing to occur 
and this is why surface treatments such as nitridings 
and chromium plating have been used: each provides 
a surface which is chemically different from the 
normal steel. In the case of chromium plating, the 
deposited pure metal is extremely hard; nitriding 
provides the formation of iron nitrides in the surface 
of the tool. A fairly recent technique, “ Sulfinuze,” 
forms a sulphur-rich layer. It may well be that the 
chemical nature of the surface formed does delay the 
cold welding but, on the other hand, it could be that 
in the case of the chromium and nitrogen the 
property conferred is related to the heat resistant 
properties of these materials. It is a well known 
fact, that in the die-casting field a nitrided tool will 
resist heat cracking on the surface for longer than 
an un-nitrided surface. Chromium, of course, is 
well known for its heat-resistant qualities and the 
temperature that is reached when two metal surfaces 
come into free contact is very high. 

When all things are considered the author is of 


the opinion that all those treatments are palliatives 
for the jack of ‘ubrication and that much more 
economy in tool maintenance will be had by an 
adequate dispensation of lubricant than by any 
surface treatment. If these treatments are viewed 
in that light then their added protection value is in 
correct perspective but that tool designers who 
expect them to compensate for poor lubrication are 
not really going to be successful. 

To sum up these sections dealing with tool 
treatments it is necessary to emphasize the following 
points: 

1. Do follow manufacturers’ heat-treatment in- 

structions. 

2. Do stress-relieve tools before final machining 

3. Do sub-zero treat highly-alloyed steels for 

maximum requirements. 
Always carry out at least 
operations. 

Lubricate thoroughly and continually. 

Do consult the steel manufacturer before 
deciding upon a grade of steel; it does not cost 
anything and it may be useful. 


two tempering 


The Selection of Tool Steels 

As was said at the beginning of this paper the 
selection of a grade of steel for a particular applica 
tion will be determined by two main requirements 
of the job being done and the manufacturing process 
concerned. The process can be blanking, punching, 
forming and drawing of materials ranging from 
brass to stainless steel. Each process will require 
differing properties in the steel and each material has 
its own peculiarities. 

In attempting to decide upon specific applications 
the author found it difficult to decide what to omit 
and what to use and as the points should be germane 
to those attending the conference, it was felt that 
interests could be best served by attempting to 
answer specific problems that are being met by 
those present. 

In conclusion, the author would like to thank 
Mr. I. Engler, Managing Director of Séderfors 
Swedish Steel Co. Ltd., for permission to present 
the paper. 

Reference 


for the Cold Extrusion 


ering Sheet Metal 


DISCUSSION 


Mr. J. PALFREY (W. and T. Avery Ltd.) asked 
whether he had heard Mr. Comley right in saying 
that ordinary carbon tools were being replaced by 
more alloyed steels. He referred to the work of 
PERA, who had carried out a great series of tests, 
and their results were that silver steel gave twice the 
punch life. 


890 


Mr. CoMLey said that the PERA statement was 
based on a laboratory test. But the proof of the 
ascendancy of the alloy steel over the carbon steel 
was to be found in the toolmaking business. He 
could assure Mr. Palfrey that in any steel company 
in the Midlands, by far the greatest stock was of 
alloyed steel. Silver steel was very good for punches, 
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and it would do a good job, but he was sure that an 
alloy steel would last far longer. 

The CHAIRMAN (Mr. T. W. Elkingten) said that 
in the last 30 years the accent had been on non- 
distorting steel; before alloy steels, carbon steels 
and tough-cast steels were generally used; they did 
harden exceptionally well. With the coming of 
grinding, there was a good chance that some of the 
old tough-cast steel would come back. 

A SPEAKER asked if, as a cooling medium, it was 
a good thing when vegetable oil went out and min 
oil came in ? 

Mr. CoMLEY said that it was certainly a good thing 
from the point of view of the man who to smell it! 
He thought heat treatment practice to-day was a: 
far ahead of the old practice as was presswork. ‘The 
old quenching oils were used because they were 
more readily available. The firms producing quench 
ing oils to-day had produced something which i 
his opinion was very, very good. The only problem 
was that when you put a piece of red hot steel in it, 
the oil was oxidized, and eventually the 
the oil was reduced by the 


some of 
thermal efficiency of 
formation of these oxides, and the oil had to be 
changed at adequate intervals, depending on the 
amount of work going through the plant. 

Mr. McKay asked the author to elaborate on 
sub-zero treatment. 


Sub-zero Treatment of Tools 


Mr. CoMLey wanted to make clear that what he 
had stated was a personal opinion. He knew that 
sub-zero treatment of tools had been erratic; 
particularly in the field of cold extrusion of steel, 
sub-zero treatment had given very funny results 
In all the tests he had carried out personally, and 
on the results of watching tools through a press 
shop, there was no doubt in his mind that one of the 
biggest contributing factors to failure in highly 
alloyed steels was retained austenite, and frequently 
the sub-zero treatment was the only way of making 
sure that retained austenite was reduced to an 
absolute minimum. He would not argue technically 
on how often it worked; he thought sometimes there 
was retained austenite which was not changed—it 
might be very stable. 

Most of his work had been in solid CO, alone or 
in alcohol. Usually the tools had been there over- 
night at various times; sometimes for two hours; it 
depended on the size of the tool. He wished to 
emphasize that once the tool was removed, it had 
to be tempered very quickly. For a two-inch punch 
he had found it necessary to have a two-hour treat- 
ment; this was distinct from sub-zero treatment 
done for the stabilization of very accurate gauges. 

Mr. J. F. KAYSER was a little disappointed in the 
paper because, as far as the steels were concerned, 
with the exception of those containing cobalt and a 
high percentage of molybdenum, all of them were in 
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regular supply before 1916, and those containing 
cobalt and molybdenum were quite fairly developed 
by the end of 1917. The author said: “‘Nickel is only 
| in tool steels when added as an alloying 
element’ That was perfectly true in 1916, but it 
had not been true for many a year since, not even 
Swedish because all steel 
manufacturers used scrap, even in Sweden, and the 
nickel and copper contained in all steels was steadily 
growing. Many years ago he knew quite a good 
steel with some nickel in it 

As regards alloying, and as far as cutting tool 
were concerned, he agreed that in very light wovk 
there was perhaps not much point in adding small 
percentages of tungsten and chromium; but they 


vital effect on the change of dimensions from 


present 


in the case of steels, 


had a 
hardening 

Fool steel supplied annealed 
after being forged or rolled from the ingot. If they 
properly annealed they would show 


were generally 


had been 


] + ; 
lamina 


ed pearlite; if they had not, they could show 


gross carbide. Silver steel—he was not thinking of 
bright ground which had most probably bee 
drawn—had a very different structure. Did not th 
author think it might be advantageous for tool-steel 
manufacturers to supply steel in the sorbitic state, 
because if it were, he thought it could still be 
machined relatively easily, and it would respond 
more readily and rapidly to heat treatment, because 
the carbon was in a much finer state of division 

Referring to the sub-zero treatment, he could 
refer the author to a patent, about 10 or 12 year: 
ago, of a Swedish company, dealing with sub-zero 
treatment of high-chromium steels. It was better 
rather to over-heat, and then, certainly within an 
hour, deep freeze—solid CO, in methylated spirit 
was very suitable; it was a liquid bath, and there was 
no need to maintain that temperature; then it could 
be tempered the same day. 

Mr. COoMLgEy said that he would send M1: 
Kayser some typical cast analyses of Swedish steel 
and also of English steel in which there was no 
nickel. The point of the remarks in the paper was 
for the benefit of anyone who was not aware of the 
basic uses of elements in tool steel, and in his 
opinion there were many people who used tool 
steels who did not know enough about that question 
He was not trying to be dogmatic, but just to give 
a general guide. He had meant the paper to be 
contentious. 

With regard to silver steel and alloy steel, he 
thought the equivalent cross-sections were very 
much the same. One difference occurred with 
punch dies of one, two or four inches diameter; 
there was no doubt that gross carbide did exist; 
he doubted if anything could be done about it in the 
hard alloy steels once it was there. He had seen 
references to high temperature heat treatment to 
produce a higher solubility of carbide. He thought 
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these things were best carried out on the laboratory 
scale and very adequately proved before being put 
in the hands of a heat-treating firm. In regard to 
silver steel, the one per cent carbon had a very 
fine carbon dispersion; he did not think it was 
any better than the silver steel or the round stock 
which was now available. 

Mr. CoMLey agreed that far too much steel was 
supplied annealed; tool rooms did not take advantage 
of modern machining methods which would enable 
them—not so much in the case of the process being 
discussed to-day, but in other processes—to buy 
steel and not heat treat it at all. He had not given it 
sufficient thought to say whether, in terms of an 
ordinary die steel which had to be subsequently 
hardened, the use of the sorbitic structure would 
be desirable. He would like to give some considera- 
tion to that question. In his experience, once one 
departed from a fully annealed structure for heat 
treatment, the danger of quenching cracks did 
increase; from that point of view he did not like the 
idea, but it was a thought. 

Mr. D. Boxatt (B.N.F.M.R.A.) wondered 
whether Mr. Comley would agree that the point 
about using nickel was that one did not need nickel 
because one did not need great depth of hardening. 
If one was heat treating a die, then one did need 
the depth of hardening, and one depended on 
nickel and chrome to harden to a depth of 44 inches. 
An 8-inch diameter bar could be hardened to the 
centre. With small blanking tools, this hardening 
ability was not needed. 


In his introduction, Mr. Comley had said, “If 


20 manufacturers, you will get 20 
different recommendations”. In his paper he said, 
‘Do follow manufacturer’s instructions”. Some 
years ago, when he was responsible for a lot of 
heat treatment, he had found he could ignore the 
manufacturer’s instructions; they seemed to be 
based on very old-fashioned practices. For instance, 
they said the steel should be soaked for 24 hours, and 
he found he could cut the treatment down to some- 
thing like three-quarters of an hour in a salt bath, 
and the results had been entirely satisfactory 

Fig. 11 showed what the author believed to be the 
correct and incorrect methods of suspension. Mr. 
Boxall had literally thousands of dies of that shape 
manner, and the 
Solid hooks 
had not been used, but fine steel wires. The 
grinding allowance might have been a bit larger, but 
it had been all right 


you consult 


“incorrect 


suspended in the 
results had been entirely satisfactory. 


Nickel as a Harcening Element 
Mr. CoOMLEY agreed that nickel was used as a 
hardening element in the forging industry. He was 


not certain in his own mind as to the advantage of 


nickel in those steels in regard to the toughness it 
imparted under those conditions 
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He had said, “If you ask for a type of steel to do 
a given job from 20 different manufacturers you will 
get a varied number of steels offered to you”. He 
had not been referring to the heat treatment. In his 
paper he specifically said, “Consult your steel 
manufacturer”. He agreed that some leaflets 
carried details of heat treatments which were some- 
times unnecessarily elaborate. He was talking about 
instances where heat-treatment facilities were 
primitive, and it was almost impossible to instil into 
whoever was doing it that the job should be carried 
out properly. Very often in a large organization 
there was a bad lack of communication between the 
tool designer and the heat-treatment shop; some- 
times to such an extent that the tool was not made 
in the firm, but put out on sub-contract, and it 
would be put out by a buyer to the cheapest tool- 
maker. The situation could arise where the tool 
was desisnued by one person; was made by a different 
firm; and heat treated by another firm, and there 
was lack of communication all the way down. The 
same thing could happen in large organizations, 
such as the motor-car industry; the tool could be 
made 200 or 300 miles away, if there was a tool- 
making shop in the group. Under these conditions 
the tool could be distorted by the heat treatment 
because the person concerned had not been told 
that that particular steel required slightly different 
heat treatment from another steel. For instance, 
some steels responded better to oil and some to salt. 

Mr. CoMLEy assured Mr. Boxall that if he were 
in the field they were discussing—high-speed 
blanking and pressing—-and if he were heating up 
dies of that shape on a hook consistently in a salt 
bath, once they were heated up to 1,000 degrees, and 
the whole thing was carried by the top, it would 
distort. It was just as easy to do it the correct way, 
and there seemed no point in not doing se 

One could not be dogmatic about how a piece of 
steel was going to react. He had seen tools which 
he fully expected to come out looking like a cork 
screw, and they had come out perfectly; and he had 
The thermal and mecha- 


distort the tool 


seen exactly the reverse. 
treatments all tended to 
one should get the hardness which was 


analysis of the 


nical 
However, 

required; that was the purpose of the 
tool. If a well-made, top quality tool steel did not 
rive the required hardness, there was something 
vrong with the steel or the heat treatment 

Asked whether there was not a case for rationali 
sing the compositions so that the twenty composi- 
tions could be cut down to five, Mr. CoMLEY replied 
that in the cold field, five steels would cover every 
item he could think of. 

Mr. D. R. MEAR quoted the paper where the 
author said, “When all things are considered, the 
authcr is of the opinion that all thore treatments are 
palliatives for the lack of lubrication”. That seemed 


Continued in page 893 
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to intimate that if one could not get hold of adequats 
lubrication, and extremely good lubrication, for any 


material or product one was going to produce, one 


may as well not bother to consider it. In other 
words, the author had mentioned surface treat 
ments, and then said the main thing was lubrication 

Mr. Mear said that he worked in a research 
department which was concerned with the manipula- 
tion of what were known as the newer metals, and 
with some of them it was almost impossible to 
produce perfect lubrication conditions, and there- 
fore they had to try to get over this. The auther 
had said he got over it in most cases by using the 
dearest material available, tungsten carbide. Where 
only a very small amount of work was being done, 
this would be very expensive. One alloy—copper 
manganese-aluminium alloy—when being manipu 
lated in pressworking or in drawing, nearly always 
gave trouble with lubrication. Could the autho 
amplify the treatments, and say what was the best 
thing to do about producing a surface which was 
extremely hard and would take a very high polish 

In defence of what he had said, Mr. COMLEY 
replied that the whole of his paper was entirely 
directed at high-speed blanking and pressing in 
modern industry. His remarks were not necessarily 
valid outside the context of the meeting. There was 
a belief on the part of some people that by chromium 


plating or case-hardening a tool surface, there would 
be a drastic improvement in the life. His experience 
was that where a tool had been adequately hardened 
and lubricated and maintained properly, then the 


treatments did not make a great deal of 
Where the lubrication was spasmodic 
existent then the addition of a surface film 
did make an improvement. He had modified his 
statement by saying that these treatments should be 
used not to replace lubrication, but together with 
lubrication. Obviously there certain fields 
where chromium plated tools worked very well, 
such as in the tube drawing industry. 

He thought that in the press shop lubrication 
should be treated seriously, which was not always 
the He had been appalled at the way some 
press shops had considered the 


lubrication 


other 
difference 


or non 


were 


case 
‘ 


problem of 


Merits of Surface Treatment 

As regards the merits of surface treatment, he was 
undecided with reference to press tools. He had 
seen some very disappointing results. Chromium 
plating had to be done properly, and the too! treated 
properly, and it had to be of the right hardness. 

Mr. J. GALWay (Kearney, Trecker (C.V.A.) Ltd 
said one of the problems associated with high-speed 
piercing and blanking was the pick-up of the 
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component material on the punches and dies. Very 
‘ften with materials such as nickel, it did inherently 
pick-up on punches and dies, and people would say 
such-and-such steel was very good for working with 
nickel, the inference being that there 
content of that steel which made it less liable t 
pick-up. Was this a fact or just a coincidence ? 

Mr. CoMLey replied that nickel alloys were 
notorious for picking-up, and they did pick-up 
badly. With regard to whether a particular supply 
of steel would be better, he thought it was, in 
general, highly improbable. He thought almost 
every major supplier of tool steel to-day in this 
country made compositions which they had decided 
on by and those compositions did not 


diffe: There were, of course, degrees 


was some 


experience, 
a great deal 
s for any apparently equivalent grades of 
When there was a complaint, he would like 
10w whether everything else was equivalent 
hardness of the nickel strip, and the conditions 
of lubrication. Lubrication helped to eradicate pick 


up of nickel alloys 





NEW PLANT AT TIPTON STEEL STRIP 
FACTORY BOOSTS EXPORT DRIVE 
line of 


A NEW 
“4 furnaces and ancillary plant has just been 
brought into commission at the Tipton, Stafford 
hire, factory of Firth Cleveland Steel Strip Ltd., a 
member of the Firth Cleveland Group 

rhis step increases the company’s output of wide 
hardened and tempered steei strip by 33 
and most of it will be going to the export market 
significant is the fact that Firt! 

Steel Strip Ltd. will now be able t 

hardened and tempered steel strip up to a 

im of 18 inches wide and 0.096 inches thick, 
vared with a previous of 13 inche: 
and 0.080 inches thick 


hardening and tempering 


per cent 


more 


maximum 


Advantages of Increased Width 
new maximum width brings many great 
For instance, it opens up a market for 
of British hardened and te 
the manufacture of wide bandsaw. Unti 
obtained from Swedis! 


mpered stee 


this could only b« 
trip suppliers 
Cleveland 


ling mills capable 


Steel Strip Ltd. have existung 
of handling steel strip uy 
0 13 inches in width. To feed their new hardening 
and tempering plant with cold-rolled carbon 
alloy steel strip of up to 18 inches in width they will 
le to call on their associate company 
and Sons Ltd. of Rotherham 
interests of both companies, 
together with those of The Tenuous Steel Co. Ltd 
and The Edmonton Steel Strip ( , are 
looked after by Firth Cleveland Ltd 
Rotherham, Yorks 


anc 


Habershon 
marketing 
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Continued from page 880 
vhen contemplating the use of dry-film lubrication. 

He would not argue about the validity of Hundy’s 
formula, but possibly it was near enough right, in 
the general context, to show that this relationship 
did exist and that in the temperature ranges of 
lubrication application, the strain-ageing time was 
reduced vastly. 

Mr. D. R. Mear (1.C.I. Ltd., Metals Division 
said he had recently done extensive trials over the 
last twelve months with other types of dru lubri- 
cants, using mainly non-ferrous metals, and he had 
found, generally, that, certainly on very deep 
drawing, the static coefficient of friction was no 
guide whatsoever; what was needed was the static 
coefficient of plastic deformation, on which no 
information existed at all. 


He was interested in the discussion in the paper 


un the action of conventional lubricants and that of 
other types, because he had come round to a 
“half-baked” type of theory that the lacquers and 
plastics they had been investigating acted as a 


barrier lubricant, and therefore the coefficient of 


friction appeared to have no significance at all. He 
had used PFTE which had a phenominally low 
coefficient. He had been puzzled in that when he 
had high deformations with a reasonable amount 
of heat produced, the solid film actually melted, and 
the lubricant action was by shearing of the film over 
itself. That would imply that one was left with 
some of the lubricant on the tools, and some of the 
lubricant sheared and stayed on the product itself. 
When using a lacquer, he found he had a very fine 
glaze of lacquer over the surface. This was probably 
the result of using an excessive thickness of coating. 
He had done a fair amount of work on the thickness 
of the film which the author had got round by 
saying, “People have to experiment’. He had 
found that if an extremely thick film was used, of the 
order of 0.001 in., about half of it scraped off, and 
after about 50 products there was no hole left in the 
die. 
Reaction of Solid Lubricants 

He wondered if the author could expand on the 
remarks on how the reaction of these solid lubricants 
work, because he himself had no idea, although he 
knew they did work. 

Mr. CLARKE replied that, in regard to static 


coefficient, he had only put that in for some sort of 


identification; he was not suggesting it was a very 
reliable factor in a drawing lubricant. With regard 
to dry-film lubricant, his own feeling was that the 
heat generated probably came from the deformation 
of the blank or the component; therefore one could 
say it was the inner side of the film which melted 
first. It was the inner side, which was molten, 
which would give that sliding barrier, without 
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melting necessarily occurring on the outer side of 
the film. Probably with a lacquer there was 
complete melting because there was a lower melting 
point, 

Mr. MEarR agreed, because they were talking of 
films the order of 0.0002 or 0.0003 in. Could the 
author give any idea of the sort of thicknesses he had 
been dealing with when putting on something for 
fairly severe deformations ? 

Mr. CLARKE: About 0.0005 in. 

The CHAIRMAN (Mr. T. W. Elkington) thought 
there were so many variables, that they should have 
a criterion. He wanted to ask Mr. Clarke whether 
there had been compiled any sort of reference data; 
because the sheet had to be right, the coat had to be 
right, the drying had to be right; in the end it became 
very complicated as to whether one was going right 
or wrong. Could Mr. Clarke give any vardstick o1 
formula ? 

Mr. CLARKE replied that, generally speaking, it 
was essential that cleaning prior to lubricant 
application was of a very high standard; before any 
press operation was carried out, the film had to be 
absolutely dry to the touch; from the point of view 
of the starting point of film thickness, it was best to 
start in the higher ranges and work down; no trouble 
would normally ensue from that; it was largely a 
matter of economics; in most instances a too-thick 
film would not give any trouble under the presses. 

Asked if he could give any information on the use 
of dry-film lubricants for deep drawing at elevated 
temperatures of the order of 200 or 300° C., Mr 
CLARKE Said that these types of lubricants had been 
used on some components which, on being taken 
from the press, were too hot to handle; how nea 
that was to 200 or 300° C. he did not know 
Hazarding a guess, he thought they would be 
satisfactory. 

The CHAIRMAN, in closing the discussion, thought 
a particular worth-while point had been made in the 
paper when Mr. Clarke had mentioned that the 
centralized lubrication made a saving in press 
production output, and also in the cost of the actual 
compound. There was no argument about that, 
because everyone knew how much wastage took 
place in press shops on those particular aspects 





BRITISH STANDARD SPECIFICATION 

FOR ROLLED COPPER SHEET, STRIP 
AND FOIL 

"THE British Standards Institution has just 

published a revision of B.S. 899 covering 

The new 

scope to 


rolled copper sheet, strip and foil. 


revision has extended the standard’s 
include material for electrical purposes in the form 
of rolled sheet and strip. This material was 
previously covered by B.S. 1432 which is now 
being revised. Its scope will be restricted to strip 
with drawn or rolled edges. 
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METHODS OF RATING 


POWER 


PRESSES 


By E. HAMILTON* 


thre d Innua ( 


Birmingh 
Hirmingnay 


‘THIS paper will be confined to the mechanical 
power press. A hydraulic press certainly comes 

under the general ttle of “power press” but its 
rating is quite simply rated tonnage for the stroke of 
the machine in contrast to the many variables of the 
flywheel drive press 

Mechanical power presses are made in a variety of 
ways but they all have certain fundamental common 
features which have a bearing on the 
perform and on the rating of the machines 

Almost without exception, crankshafts 01 
eccentrics are used in the press drive mechanism to 
impart the final motion to the ram. 


way tney 


It follows that the speed and mechanical advant- 
age of such a mechanism must vary throughout the 
stroke of a press. For this reason, the capacity of a 
press is not defined properly unless the distance (or 
angle) before bottom dead centre, at which the 
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also 


nnage, 1s 

ence to Fig. 1 will make this point clear; if 

ve gears and cranks or eccentrics are designed 
‘r full tonnage at, say in. from B.D.« 


torque necessary to sustain this load is also 


id is equal to the product rated tonnage 
multiplied by “X”’. It will be seen that if we now 
onsider a point higher in the stroke, “X” 

X.”” and so the press load, which the drive will 


increases 
is reduced if the torque rating is not to be 
ded 

way in which the permissible load varies 1s 

t illustrated graphically as in Fig. 2 
Although press makers mark up the rated tonnage 
their machines, seldom does one see the distance 
B.D.C. indicated. The question naturally 
arises as to who specifies this important dimension 
and on what basis. It would seem that years of 
experience of both press builders and users have led 
to the adoption of an agreed standard for stroke 
tonnage rating, which seems to fulfil the needs of 
yress shops for the general run of components, 
10ugh probably the biggest single factor would be 

needs of the automobile industries. 
Some years ago, in the U.S.A., joint industry 
ferences were organized in an attempt to get 
d standards of dimension and rating of various 
ff equipment. The joint industry conference 





on punch stress standards published recommenda- 
tions on stroke tonnage ratings which are shown in 
Table I. 


- Distance from bott 
Joint Industry 


Pre Stand 


raBLe | 


capacity. American 


(pen-dacr inciin 


Tonnage Non-geared 


be) 


ae 
45 
60 
75 
110 
150 
200 


Single-action and 


Single-end geared 
I'win-end geared 
Eccentric 


Double-action Singl 
Inner Slide from btm 
Blank Holder 


from dtm 


These have since been used in this country and 
the U.S.A. as an acceptable basis for press rating, 


although certain automobile press shops have 


recently been specifying single-action presses rated 


one inch from B.D.C. on longer stroke presses 

Certain continental press manufacturers rate their 
machines at 30 deg. crank angle from B.D.C. which, 
on strokes greater than 8 in., gives a distance 
greater than 4 in. from B.D.C. for rated tonnage. 

There is obviously a need in certain metal 
forming operations for presses with drive rating 
heavier than J.I.C. Standards; cold extrusion of 
stee] is an example where full tonnage is needed 
several inches from B.D.C. but of course, such 
machines are more expensive to manufacture. On 
the other hand, certain specialized machines, such 
as blanking presses, are adequately rated at } in 
from B.D.C. Apart from economies in the drive 
gears, to rate these presses at 4 in. would aggravate 
inertia problems arising from higher working 
speeds on such machines. 

The effect on press 
equipment should not be overlooked 
action presses, pneumatic cushions are often fitted 
for blankholding; unless otherwise specified, the 
cushion tonnage must be subtracted from the rated 
load of the press when evaluating its suitability for a 
specific operation. Further, the point in the stroke 
at which the blankholder is brought into operation 
must be considered, since for drawn work this point 
is likely to be some distance from B.D.C. Reference 
should be made to the tonnage stroke curve for the 
press under consideration. 


blankholding 
On single- 


tonnage ol 
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Energy Rating or Work Capacity 

Tonnage ratings in a typical press-shop producing 
stampings for passenger vehicles, range from 50 t 
1,250 tons single action and from 300 to 1,80 tons 
double action. 

It follows that the torque requirements of such 
press drives are also of a high order and could not be 
supplied by a reasonable size of motor. For this 
reason, flywheels are used which will deliver the 
peak torque demanded by the job; the energy lost 
replaced by the motor between working strokes 

The energy needed for a pressing operation is 
equal to the product of the average force required 
and the distance through which this force has to be 
exerted. 

In addition to the energy needed for actual metal 
forming, pneumatic blankholders on single-action 
presses have to be displaced and some energy is lost 
at the clutch and brake in the form of heat. 

Single-action presses are rarely purchased for the 
forming of one particular component, but must, as a 
rule, be capable of a variety of work ranging from 
blanking to draw-work. For blanking, the energy 
required is comparatively light, in draw work it can 
be considerable 

It follows that the energy rating for a given press 
tonnage is not a fixed quantity as is the torque rating 
for the transmission; it will vary with the stroke of 
the press, the cushion tonnage, the characteristics 
of a particular machine, and the horsepower of the 
drive moto 

Ihe press manufacturer has to compromise on a 
general-purpose machine and choose a flywheel that 
will cater for a reasonable depth of draw consistent 
with the stroke of the press. 

It is always advisable to inform the press manu 
facturer if any of the work envisaged requires a 
large amount of energy. 

As a general rule, the biggest consumer of energ\ 
is the pneumatic blankholder and this factor sets a 
limit to the usefulness of single-action presses for 
draw work; this is possibly also che reason that the 
J.I.C. Standards referred to previously recommend 
a maximum blankholder capacity of 1 6 of press 
tonnage. 

Ihe energy required for the outer slide on a 
ince the slide 


th 


double-action press is negligible 
emains stationary while the job is drawn by 1 
inner ram. 

Flywheel size for this type of machine varies wit! 
the tonnage of the inner ram and its effecti\ 


length of stroke for drawing 


Speed of Operation 
The largest factor determining the nominal 
strokes per minute of a press is the limiting speed at 
which the material under consideration can be 
deformed. This applies more to draw work, where 
plastic flow takes place, than to blanking. 
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For blanking, the allowable slide velocity is high 
and the limiting s.p.m. are dictated by machine 
dynamics. In addition, the fact that short strokes 
are quite acceptable for blanking, which reduces the 
slide velocity and machine inertia forces, so that 
s.p.m. in excess of 200 are common for small 
blanking presses with automatic feeds. 

For drawn work, the limiting slide velocity varies 
from about 30 ft. per min. for stain'ess steels to 80 
ft. per min. for certain deep-drawizg steels 

As a general rule, the speed at midstroke is fixed 
at 50 to 60 ft. per min. Thus a 16-in. stroke press 
would run at a nominal speed of 15 strokes per 
minute. 

The maximum number of working strokes which 
can be taken from a press in a given time is usually 
less than the nominal figure referred to above, if 
the press is started and stopped for every operation, 
which is usually the case with hand-fed presses. 


Apart from the inherent time lags involved in 
stopping and starting, the chief reason lies in the fact 
that friction clutches and brakes are used to control 
resses Of any size 

Each time a friction clutch starts the press mech- 
anism moving, a definite amount of energy is lost at 
the clutch plates in the form of heat; this also applies 
to the brake when it brings the moving parts to rest 

With the increasing use of automatic handling on 
press lines, the time between working strokes has 
been reduced, and improved designs of clutches 
have been developed to meet these conditions. 

Nevertheless, the problem of keeping the heat 
generated within the limits of existing materials is 
difficult and is acknowledged by the larger press 
users to the extent that they insist on a performance 
of 80 per cent; that is to say, a press with a nominal 
s.p.m. of 20 should be capable of 16 working strokes 


~ 


I 
I 


per minute 


DISCUSSION 


Mr. Woopcock said that aithough he knew very 
little about power presses, ii seemed to him that 
small presses making many parts worked at what 
he considered to be very low speeds. Was there 
any reason why presses with feeding arrangements 
making washers or small pressings, should go very 
slowly. 

Mr. E. HAMILTON (Wilkins and Mitchell Ltd 
said there was no reason why very high production 
rates should not be achieved, although sometimes 
it did need a special design. It might be that the 
rate of deformation of brass or steel limited thi 
speed 

Mr. McKay was of the opinion that British press 
tool-makers were lagging behind. Tools were 
r more precise, and were capable of giving 


European press makers seemed to be 


becomin 
fine finishes. 
1 little more alert to the change which was taking 
and seemed to be supplying a need, and the 
were not doing so 
HAMILTON thought Mr. McKay was 
- certain Continental firms had for 
-cialized in that sort of thing. But there 
hat certain British firms were tacl 
em ; own firm were attempting 
mall way, but it required quite a few 
opment work. The press makers themsely 
not necessarily equipped as experts on tooling, 
but there were signs that this was being remedied 
i little slowly, perhaps 
Mr. KAYSER quoted 
and mechanical advantage of such a mechanism 
must vary throughout the stroke of a press’’—that 
was using a crankshaft or eccentric. That was not 
the case as a toggle arrangement could be used to 
load aspring. It seemed to him that the way most 


presses were made was rather futile, because the max- 


spec d 


‘It follows that the 
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imum mechanical advantage coincided with the zero 

velocity. Why did not manufacturers avail them- 

selves of the velocity; they could take some presses, 

and try to inch them round; they could 

put on what torque they liked, but it would not work 

But put some velocity behind it, and make use of 
mv", and the job could be done. 

Ihe author had said that the press manufacturer 

had to compromise on a general-purpose machine; 

iso. There was a complete 

fact that in this country 


lor instance, 


there was no law that saic 

to appreciate the 

there were large 

! ed a press for one 
tance, people who made bottle closures 

hem—did not want a universal press 


numbers of people 
purpose only; for 
millions 
There 
for specialized presses and not 
and this applied also to 


lent need 
ral-purpose presses, 
Stating facts 
were, not as they could be. It was a fact 
particularly the larger ones with 

d, did use the eccentric o1 

the motion. He had no doubt that 

uld be devized, but that happened t 

into business, and many 


sort of 


said he was merely 


Mr. HAMILTON 


machine hei 
istomers were the motor car and 
ad asked fot presses Of certain types He 


' 
tnat 


trade, 
not say someboc uld not lead the 


of mecha- 


] 
mine voluti 


designing a re 

However, he did not think it was conserva- 

ism and nothing else; 1y advantages 
with regard to the power that c ybtained 

Blanking was a different thing; could only 

suggest it was a matter of convenience and 

convention 


In regard to specialised presses, he said the 


piece 
| C 


there were 
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manufacturers were in the hands of the market. 
Many small businesses, and even large ones, had to 
do a large variety of components on their machines. 
He had seen quite large machines (144 bolster area, 
six feet front to back), used for blanking, and the 
same machine used for six-inch draws, even among 
the acknowledged leaders in pressing in this country, 
and companies which had a high reputation for 
pressings on motor cars. 

A SPEAKER asked for the author’s opinion on the 
standardisation of British press ratings, particularly 
in view of the possibility of joining the Common 
Market. If the Continental manufacturers were 
adopting 30 degrees from bottom dead-centre, and 
we tended to adopt the J.I.C. standards, we were 
in for a difficult ume. 

Mr. HAMILTON said that manufacturers were in 
the hands of their customers. There was no possible 
use in putting forward a one-inch rated press if the 
customer did not really need it, because by doing 
so the transmission would be practically doubled, 
and gears were expensive. His firm had put on a 
one-inch rating for a special order, where the custo 
mer had insisted 

About 15 per cent of their output went to Europe. 
His firm made medium to large machines, and in 
general Sweden, Germany, France and Italy were 
satisfied with the American ratings. 


Mr. WILLIAMSON (F. C. Braby Ltd.) replied to 


the first speaker as to why a small press did not work 


faster. One obvious reason was that if the press 
were worked faster, the parts could not be cleared 
away in time; second, due to the fact that if the 
flywheel was speeded up, the kinetic energy of the 
flywheel would be increased; third, the rest of the 
press would be over-strained, particularly the 
clutch. 

Mr. J. W. PriestLey (The Expanded Metal Co. 
Ltd.) asked whether the author found any difficulty 
in reconciling the tonnage rating of a press with the 
clutch requirement in regard to speed. Occasionally 
a press with a very large clutch contained in its 
mechanisms would break if there were troubles such 
as interruption of feed or something like that. 

Mr. HAMILTON replied that it was a problem. In 
theory, whatever the flywheel size, if the clutch 
he was speaking of friction clutches as distinct from 
positive clutches—had been assessed for torque, 
then the clutch should slip before the damaging 
pressure was built up. In the case of a rolling key 
clutch or a positive clutch, too large a flywheel 
would definitely tend to overload. The other 
outlet on the press was really the frame itself. If 
the frame would deform elastically at a certain 
rate, again in theory a condition could be obtained 
where the load would not build up beyond a 
certain point. His own company had had a lot 
of experience in that respect, and they made two 
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types of frame: a rigid one-piece frame, and a tie- 
rod frame. It did call for very careful tool setting 
on a machine if the frame was rigid, as opposed to a 
tie-rod frame. 

Mr. BREWER asked if the flywheel would 
burst; was not there a limiting factor ? 

Mr. HAMILTON replied that there was obviously 
a limit to how fast a flywheel could be run. Fly- 
wheels were normally made of cast iron, and, 
depending on the shape of the flywheel, there was a 
limiting speed; generally that was at about 5,0 
to 6,000 feet a minute. A steel flywheel, or onc 
made of something much stronger, could be run at 
much faster speeds. 

A speaker wondered if high-speed presses were 
not being made rather elaborately. He asked thi 
because, with the modern dies, if it ! 
finely and accurately adjusted punch which had 1 
mate with a very accurately adjusted die, whe 
running at a very high speed, if the two were 
absolutely perfectly aligned, there would 
difficulties. He had run presses at round about 600 
strokes a minute, and he always had difficulty wit! 
those presses initially until the slides got v 
sufficiently well 

Mr. HAMILTON did not have much experienc 
He knew the Americans said the guiding arrang¢ 
ments on a high-speed press should be far mot 


were a 


accurate 

The same questioner thought the guiding point 
should be a long way from one another. Mz: 
HAMILTON said his company built large machines 
rather than the small high-speed machines, and 
there were many factors coming into the guidance 
On a four-point suspension press there were four 
eccentrics or cranks, and the eccentrics could be 
anything up to 40 inches in diameter, and to turn 
for throw and diameter and all the other variables, 
timing and transmission, one could be out with the 
actual crank displacement; it was only a smal] 
amount, but it was present. A big machine could 
not be made to the same degree of accuracy as a 
small one. 


Mr. Boyp asked if the author advocated revealing 
the energy available from a press for a given fly- 
wheel fluctuation. Would the customer make use 
of that figure. On a modern high-speed press there 
would be quite a number of figures to reveal; would 
it be better for a customer to bring forward a range 
of definite jobs ? 

Mr. HAMILTON agreed it would be far better to 
find out exactly what the customer intended to do 
Then one could be specific about energy ratings; 
that was the only proper way to doit. The custome: 
should be told what he was getting, otherwise h 
was having a very dangerous weapon put in hi 
hands 
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REDBROOK TINPLATE 
WORKS TO CLOSE 








EFORE the year the last 


end of the present 


outpost of the old hand mill method of rolling 


tinplate, the tinplate works at Redbrook in the Wye 
Valley, will have ceased to function and all that will 
be left for Redbrook is the honour of being the very 
last hand-mill tinplate works to exist in Britain, 
probably in Europe and possibly in the whok 
aicell a ; : RT, ae J 
world. The all-conquering strip mill has eliminated 


t 


¢ ‘ 
COI 


s last competi 
The Redbrook Works situated on the Gloucester 
shire bank of the River Wye a few miles down rivet 
Monmouth has, for hundreds of years, 
industrial oasis set amidst the world 
famous scenic beauty of the Wye Valley. With its 
passing the association of this little industrial 
community with metallurgical industry which has 
existed for thousands of years will come to an end 
he metal working Celts who settled in Britain 
from 450 B.C. onward arrived rather later in this area 
but there is littke doubt that the extensive deposits 


Irom 


existed as an 


f brown hematite iron ores that were to be found 
on the Gloucestershire side of the Wye were Known 
before the Romans came to our 
““scowles”’ near Coleford, the 
mine at Lydney, the Roman iron-making 
Ariconium near Ross (known as the 
*“Merthyr Tydfil of the Romans’”’), are only a few of 
the better-known proofs of Roman iron mining and 
the region of the Forest of Dean, in 
area which twice 1n our 


entre 


used iong 


shores Che tamous 


and 


iron 


centre ol 


working in 
which Redbrook lies; an 
history has been the greatest iron-producing 
n Great Britain 

At Redbrook itself metallurgical history has been 
made and this private and far-sighted little company 
by extremely wise management and keen craftsman 
ship have defied the inroads into the tinplate 
market made by the great strip mills long after all 
other comparable plants have given up the fight and 
closed their doors. Redbrook itself has in the past 
been famous in another branch of the metallurgical 
field and a copper-smelting works was in active 
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Last of the Hand Mills 
Bows to the Strip Mill 


By TOM GREY-DAVIES 


c in this delightful spot during the late 
seventeenth and early eighteenth century 

Che copper ore was mined in Cornwall, shipped 
to Chepstow and then carried up river to Redbrook, 
most probably in the famous Wye River “trows”’ 
According to historians of that day the copper 
smelting plant at Redbrook was “managed by 
Swedes and other foreigners’. Interesting links 
with that era are still to be found at Redbrook 
Much of the slag produced during the smelting of 

ypper ores was cast into a rough brick form and 
still be seen built into the walls of the tinplate 
A large quantity of these copper slag 
’ were transported down the Wye and 
to Bristol and undoubtedly are still to be 

n in the many early buildings which still exist in 
that famous old city 

An old Custom House a little lower down the 
Wye from Redbrook is still called Wye Seal House 
During demolition of old cottages adjacent to the 
tinplate plant token coins of the Company of 
Copper Miners in England were found and are now 
in a Bristol museum. 

Copper smelting ceased at Redbrook before the 
end of the eighteenth century and the iron industry 
again came to the fore. 

In 1762 Redbrook blast-furnace and two iron 

res at Lydbrook (the latter being the birthplace 
great Richard Thomas and Baldwins Ltd 

‘re leased to Richard Reynolds, John 

Senior) and John Partridge (Junior) for 

| years. During the year 1771 Messrs. Townshend 
and Wood erected at Lower Redbrook a tinplate 
vorks on the site sold to them by the Governor and 
Company of Copper Miners in England who in 
1720 had taken the works on lease. This works was 
at one time operated by the same David Tanner 
works at Tintern, Pontypool and 
Lydbrook. The Rev. Archdeacon Wm. Coxe in his 
“Tour Through Monmouthshire’’(1801) mentioned 
About two miles from Monmouth a small stream 


nroduction 
proauctior 


/ 


who owned 
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called Redbrook—where some iron and tin works 
give animation to the romantic scenery” and in an 
appendix he gives the shipments of tinplates from 
Chepstow (then a flourishing port) as follows: 
Cwts Qu Lbs 
1791-3 NII 

1794 22 10 | 0 
1795 27 5 2 14 
1796 43 0 0 0 

Another very interesting feature which empha- 
sizes the progressive spirit of the Redbrook manage- 
ment which has been an outstanding aspect of this 
plant for very many years, was the very early 
installation of a Boulton and Watt steam engine to 
supersede the universally used water wheel drive. 
Drawings in the Boulton and Watt collection dated 
1798 to 1799 of “Lower Redbrook Tinn Mills” 
shows two pairs of rolls; one drawing shows drive 
by waterwheel and the other by steam engine. The 
rolls were 14 in. diameter 18 in. long. The 
steam engine drive was installed and the old 
waterwheel drive removed; its original site and 
accompanying sluice is still clearly visible at the 
works 

The Redbrook Tinplate Co. are mentioned in 
1876 as owners of the plant which consisted of two 
mills producing tnplates with the Coke, “Red 
brook” brand and Charcoal, ““L.R.B.” brand. An 
interesting association has been the use made by 
Mushet of the Redbrook plant to roll some of his 
test-pieces. During the early nineteenth century 
trading conditions were certainly not easy and the 
works were often idle. After being taken over by 
the Redbrook Company a period of much greater 
prosperity ensued, the Redbrook Tinplate Co. 
being registered in July 1883 with £13,000 capital 
which was subsequently increased to £43,000. 

The excellence of the quality of Redbrook 
tinplates attracted orders from near and far and to 
cope with the increased demand the company 
purchased the Tynewydd Tinplate Works near 
Newport, Mon., where in 1904 the company 
installed the first electrically-driven hot tinplate 
rolling mill in the world. The company also 
erected a tin stamping works adjoining the 
Tynewydd mills at which plant during the first 
world war Mr. W. T. Horton evolved a new 
process for the internal lacquering of shells. The 
Tynewydd mills closed down in October 1957, but 
the tin stamping plant, now greatly expanded, 
carries on. 

Closely connected with the Redbrook Company 
during the present century has been a very old 
Monmouth family named Horton. Three brothers 
of this family have played a very large part in the 
technical development and efficient operation of the 
company; they are Mr. W. T. Horton. managing 
director and general manager of the Tynewydd 
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Works, Mr. I. Horton, general manager of the 
Redbrook Works and also a director of the com- 
pany. Another brother, Mr. Ray Horton, a very 
well known engineer in East Wales, acts as engineer- 
ing consultant. It is undoubtedly by the manageria! 
skill and technical ability of these gentlemen that 
Redbrook attained the proud position of being the 
last hand mill tinplate plant to operate in Britain 
An electric drive for the mills was installed and the 
annealing furnaces adapted for the use of oil as a 
fuel many years ago. The pickling machine, a 


notoriously heavy user of steam, was converted t 
operation by compressed air and now the amount of 
coal used at Redbrook is absolutely negligible. A 
speciality of the Redbrook plant is the manufacture 
of very thin tinplates for use in hermetically sealed 


containers hese thin tinplates, known in the 
trade as ““Taggers,”’ are rolled down to a thicknes 
of 0.0025 in., a seemingly impossible figure for 
hand mill but sheets of this thickness are a regular 
production feature. 

On a very recent visit to the Redbrook plant the 
writer saw tinplates packed ready for export t 
Bombay, Calcutta, Colombo and records of a host 
of orders delivered to Finland, Sweden, Denmark 
South Africa, Rhodesia, Uganda, Sudan 
and Egypt and other countries. One 
record was of an order for tinplates to be delivered 
to Mecca, the plates to be shipped to Medina and 
thereon transported by camel to Mecca. The 
specification decreed that the packages be wrapped 
in Canvas to prevent cutting or chafing the camel: 
backs during the overland journey. The tinning 
pots in operation at Redbrook have been adapted 
by the present management for the tinning of th 
very thin ““Tagger” plates, the essential features of 
these pots being unique to the plant and not 
conforming to the generally known tinning units 1 
comparable plants 

The adjacent Wye Valley railway 
Redbrook plant with one train per day, passenge1 
traffic having been discontinued for some years; it is 
now more than possible that the closure of Redbrook 
tinplate works will mean the absolute end for thi: 
line. 

The combination of scenic beauty and industry 
as at Redbrook is rather unique in this country, the 
poet Gray describing the country surrounding 
Monmouth and the Wye as “‘A delight to the eve 
and a seat of pleasure”’. 

The tinplate company at one period owned two 
hostelries in the village and still own quite large 
tracts of land on the Wye bank, a very commendable 
asset to any intending purchaser. It is to be hoped 
that some firm connected with the making and 
shaping of metals will look favourably on this most 
delightfully situated works and keep alive for much 
longer the historic association of this famous beauty 
spot with the metallurgical industries. 
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QUESTIONS AND ANSWERS IN 
PRESS TOOLMAKING 


Some Comments on the Subject of Examination 


by 


J. V. HARDING 


Technique with Examples From the City and 








Guilds of London Institute’s Examinations. 


( y! R examination systems have been, ¢ 
a 


neal . _ 
popular controversy 
“Xamination 


that they 


and it can b 
a compa! 
academic performance students, 
with sufficient background 
he suitability of a 


re OF activity 


seidacad 
onsiderea 


nd 
student 


he basic requirement for 


knowledge 


1 


is a 
ind quite rightly 

rs are directe 
ledge in whatev: 


Vay 1S Most app! 
ryar?t i] T 
particular 


Little, 
is given to examination te 
the examination and 


onsiderati relative 


subject involved. 


to the gainin 


try te this to a student wh 


promotion depends on 


whether or not he passes th 
xamination 


The rights and wrongs of this situation ar 


suitable topics for discussion here, but by way of 


ntroduction to the answering of problems in p1 
too] making we may consider the students’ appro 
to the examination problem 
forethought will help him 
Assuming adequate knowledge of the subject it 
may be generally stated that the student will have 
One will be his 
Ihe examination is usually the 
months’ work and many 
things may depend on the result, hence it is not 
surprising that a nervous state of mind 
before and during the actual examination. ‘This is 
not conducive to clear thinking and has many times 
resulted in the complete failure of a student whos« 
work prior 
Satisfactory 
Advice on this particular problem is unending 
and varies between the extremes of tranquilizers and 
lucky charms. It has been stated that the mental 
condition is something that only the individual can 
overcome. This is largely true and an important 


and see 


two basic obstacles to overcome 
wn mental state. 


culmination of several 


persists 


to the examination was completely 
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will 

examination papers 
very real to most students and the 
simple frequently 


re pea 


iti 
agree that 


vever, most 
n a perusal of any group of 
oblems are 
and remedies are 
consider certain more specific faults and 


they can be avoided or at least reduced 


interpretation 
\ factor that accounts for a very large proportion 
failures in eXamunations 1S the musinterpreta 
f the question by the student, and it cannot be 
stressed highly that time must be spent in 
reading and thoroughly understanding the question 
before it is attempted. Questions are not phrased 
to “catch” the student, and with a reasonable 
command of the English language and with careful 
reading, the meaning and the requirements of any 
question should become clear 


too 





Consider the question below which was set 
recent National Certificate Examination: 

“Describe two methods of selective surface hardening 
and give the material specification in each method you 
describe’. 

Out of 100 students attempting this question, 70 
missed the word “selective” and plunged straight 
into descriptions of the available surface-hardening 
methods making no reference to the methods used 
to obtain a locally hard region where required. It 
can be stated with certainty that in ignoring the 
methods of obtaining locally hard surfaces, the 
question has not been answered. However, an 
examiner can justifiably accord a proportion of the 
marks for a description of the surface-hardening 
methods as this is obviously a necessary part of the 
answer. But, marks have been lost for what was in 
all probability a careless “first reading” of the 
question. 

This clearly emphasizes the need for a careful 
study of each question and a thorough understand- 
ing of exactly what is required by the examiner. 


Clear Thinking and Expression 

Marks can be lost in descriptive questions if the 
student is not able to express his thoughts clearly. 
Clear thinking must come before clear expression 
by the written word. A student who rushes his 
first thoughts down on to the paper, may easily, by 
bad expression, convey a completely wrong im- 
pression of his knowledge of the particular subject 

Consider this sentence: 

“Clearance in bottom shoe now also for pilots has 
dirt or if a lubricant was used they would get filled 
up and impair the pilots”’. 

This is a student’s answer to a question asking 
why through clearance in the bottom shoe of a press 
tool is necessary for the pilot punch holes. When 
this type of answer can be interpreted against a 
specific question it is reasonably easy to assess the 
student’s knowledge. In this case, he obviously 
knows that a blind pilot hole can become flooded 
with lubricant, choked with swarf and dirt and 
possibly cause damage to the pilot. We may 
assume a little further thought on the student’s part 
would suggest to him that in high-speed press work 
with the possibility of “‘slug lift”, slugs may find 
their way into the pilot hole. 

However, this muddled expression used in a 
generally descriptive question may be very difficult 
if not impossible to understand and result in a 
serious loss of marks. If his command of the 
language and power of expression is poor, a student 
should confine himself to answers in list form. 
For example the question considered could be 
answered thus, using the same words but not strung 
together: 

Clearance through the pilot holes in the bottom 
shoe of a press tool is required because 
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Any obstruction to the passage of the pilot ma 
damage the pilot or the die. 

If pilot holes do not have through clearance a1 
obstruction may be caused because: (i) oil; i 
iii) swarf; (iv) slugs; may enter and fill the | 
Layout and Method 

Questions that involve calculation and the us« 
certain appropriate formulae are frequentl: 
cause of marks being lost unnecessarily 

Consider the following question: 


“Calculate the capacity of the power pri 


to blank an aperture of | inch diameter tn 


Assume the ultimate shear 
matertal 1s 20 tons per sq. tnch’’. 
Answer 3 20 
1] 
56 
201 
56 
The answer is wrong and very few marks can be 
allocated for method. In actual fact it is relativel\ 
easy to see where the arithmetical slip has occurred 
and that the student is aware of the method of 
calculation. However, with a very simple revision 
to the layout the student can make it absolutely 
clear that he has a good grasp of the method e.g 
Thickness of material __,}, in. (0.062 in. 
Diameter to be blanked | in 
Area of blanking 
circumference of blank 


ie] l 


ane ] 


— I $q.1n 
16 q 


/ 


steel she él 
20 


».O tons 


thickness of materia! 


1] 

— sq in. 

56 

U.T.S. of material 
lonnage required 


20 tons per sq. inch 


1] 


56 
3.97 tons. 

rhis is a simple example but it will be readil 
understood that in a more complex question it will 
be extremely difficult if not impossible to follow a 
student’s reasoning if the working is not laid out 
clearly stage by stage. In this event and with an 
incorrect answer, the marks allocated will be very 
low. In taking the trouble to lay out a question 
clearly, there is less chance of making a silly error and 
also an examiner will invariably be sympathetic 
towards arithmetical slips, if relevant formulae are 
quoted and used in the correct manner. 

To summarize, we may say that these ideas ar¢ 
by no means new but they should be well considered, 
and practised by all students. A year’s work can be 
wasted in a few hours if the power to communicate 
it is not developed. 

The experience of most examiners shows that a 
large proportion of examination answers ar¢ 
characterized by limited powers of expression and a 
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poor command of the English language. This is all 
too frequently coupled with an inability to manipu- 
late simple arithmetical problems. A _ certain 
amount of this trouble can be attributed to examina- 
tion nerves, but not all, and there is a certain irony 
in a situation where we are teaching specialist 
subjects to young engineers who have not the 
elementary knowledge to exploit the advanced work 
they so hopefully absorb. Perhaps there is some 
justification for a re-examination of the newer! 
teaching methods used in our elementary schools, 
that we may satisfy ourselves that we really have 
improved on the older and well tried methods. 

The following questions and answers in press- 
tool making are reproduced by kind permission of 
the City and Guilds of London Institute. The 
answers do not necessarily represent the official 
views of the Institute 


QUESTION | 
The press tool, together with strip layout shoi 
Fig. 1 is of very poor design. 

a) Enumerate and explain tie faults. 

b) Give freehand sketches in good proportion with 
descriptive notes of the redesigned features that 
you would recommend. 

Preliminary Considerations 

This question is essentially practical and has the 
added advantage that it can be answered almost 
completely in list form and with explanatory 
sketches. There is some danger here however, in 
that there is a possibility of confusing the answers 
to the two parts, and this must be avoided by 
treating the question as two separate parts and 
answering them accordingly. Basically the first 
part requires a list of faults with a brief explanation 
of each one, and the second part, suggested im- 


SHEET METAL INDUSTRIES 


December 1961 


provements. The answer can, and should, go a 
stage further than suggesting improvements to the 
poor design features. The complete tool is of an 
unsatisfactory design and the answer should includ 
a Suggestion for an improved design 


Answer (a 


i. The long slender punches are not guided in 


the stripper and hence are liable to excessive 
breakages 

ii. Slug clearance is not provided in the shoe or 
f the tool, for one of the punches. This will 
result in a blocked die and breakage of the punch 
and possibly die damage. 

iii. There is no clearance in the shoe beneath 
the guide holes for the location pins. These holes 
may become blocked with swarf, dirt and possibl 
slugs if slug lift is taking place, and eventually caus« 
damage to the locating pins and the die 

iv. The locating pins are a clearance fit in the dix 
Better support is provided if they are a run fit in th 
die. 

V he locating pins are flat bottomed and a very 
slight misalignment between the pins and the 
locating hole in the strip will prevent the pins from 
entering the holes and locating the strip. 

vi. The locating pins appear to penetrate too fat 
into the die. Long penetration is unnecessary and 
may interfere with the feeding of the strip 

vii. The main punch has shear on the base 
rhis would almost certainly be unnecessary for 
0.020-in. thick material and if it was necessary it 
should be on the die to prevent distortion of the part. 

viii. The stroke of the press appears to allow the 
the punches completely to withdraw from the 
stripper plate. Even though this tool would 


base « 
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ybviously be mounted on a die set it is not advisable 
» let long slender punches withdraw in this way 

ix. All the punches and the location pins are 
unnecessarily long and therefore more liable t 
breakage 

x. The tool and the component are 


shoe. 


light and it 
is not necessary to let the die into the 
The feed rolls are not in line with the striy 


xi . 
teed opening. 


Xl The feed rolls are rotating in wrong 


the 
direction 


Xill is too high, as 
; 


Che progression figure given 
t allows for a j; in. scrap webbing between parts 

xiv. The tool does not indicate a hardened 
backing plate for the punches and this may result in 
a hammering of the top plate and eventual loosening 
f the small punches 

xv. As shown, the clearance 
plate and die is very large and would allow the strip 
to buckle if it was obstructed in any wa} 


Detween str Ippel 


Answer (b 
The corresponding redesigned features on the 
existing tool would be as follows 
i. The small punches to be 
the stripper plate 
ii & iui. Provide slug clearance in the shoes 
iv. Location pins to be a run fit in the die 
Provide the conventional acorn shaped lead 
in to the location pins. 
vi. Reduce pin length 
vii. Eliminate the shear 
Vili Reduce the stroke of the press 
ix. Reduce punch and pin length 
x. The punch could sit on a plain shoe 
xi. Line up feed rolls and die aperture. 
xii. Reverse direction of rotation of feed rolls. 
xiii. Reduce the progression figure to 1.562 in 
Ihis reduces scrap and yields more parts per coil 
or strip. 
Xiv. 
punches. 


a good run fit in 


Position a backing plate behind the small 
Hammering of cast-iron top plates is a 


904 


nNmo«r 
common 


fault particularly with small punch 
though it is unlikely on a light job A recess Cal 


be formed in the plate and this results in the punc 


becoming loose and increases the risk of breakags 


try 


x Reduce the clearance between strij 


lie thereby preventing the possibility 


ern 


T lat 
pred pratt 


, 


and 
strip buckling 

By simply redesigning or modifying the bad 
features on the existing tool it appears as in 
Fig. 2. However, the general design 1s 


yuld be simplified by a 


poor 


complete redesign 


three stages are unnecessar\ 
simple component. The location 

can be integral with the main punch 

eliminating the second and locating stage 

for hand feedin 


would inv 


10wn in Fig. 3, 2. 


An even simpler tool suitable 
is shown in Fig } This 
feeding a 1.5-in. wide strip and punching the 
holes side by side. A solid back stop and a shear 
punch provide for cropping off at 0.437 in 

" ' 
An answer on simular lines to these shows a 
tion of basic press tool practice. A 
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range of faults with explanations has been compiled 
and in the second part sound remedies have been 
put forward. This has been followed up with a 
suggestion for a complete redesign which reduces 
tool costs and fulfils the requirements. Finally a 
an afterthought a simple pierce and crop tool is 
offered for hand feeding. In short, a reasonable 
and complete answer to the question 
QUESTION 2 
A wedgi 

limensi 

a measurement 


Calculate the 





22: 05773 
* 1-1546 


*2:0 2679 
2 0°5358 


x* OPS -« 140486 


BAe ¥+o0-P?5 *£ 0'7858 
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straight-forward 


iowledge of the trigonometrical ratios 
[his is best treated in a 

sketch of 
is made and the ions that 
2 


required dimensions A and B are 


Calculauio! 


to that shown in Fig. 6. A 
individual dimens 


us clearly shows the two unknowr 
ns as the sides of two triangles and they 
readily calculated 
layout is simple and it shows clearly th 
Any arithmetical slips could be 
An assumption has been made u 
that the 0.5 in. dimension is assumed to be equi 


used 


ound cCasily 


spaced about the centre line 
Ihe second part is a little more involved and 


again a sketch of the cam is made, but this time 
with the rollers in position. Now the individual 
dimensions making up the dimension W can be seen 
clearly. Four triangles need to be solved and it 1s 
immediately clear that the values d and e must be 
subtracted from the total (Fig. 7 

The calculations are laid out clearly and the ratios 
that are used are given. Arithmetical slips would 
be quickly detected. The working, using loga 
rithms or longhand, would of course be shown, but 
it should be kept clear of the actual layout 

Notice how both questions are simplified by 
repeating the appropriate part of the diagram ane 
breaking down the dimensions required into 
individual parts. The appropriate triangles can 
then be readily seen and there is less chance of an 
error in method or arithmetic 





THE INTERNATIONAL RESEARCH 
ASSOCIATION FOR MECHANICAL 
PRODUCTION ENGINEERING (C.I.R.P.) 


{ Review of Its 
Operating Methods 


{ims, Objects and 


By Prof. Dr.-Ing O. KIENZLE 


VEN without formal organizztion, the scientists 

of the world are engaged in an _ invisible 
collaboration and co-operative effort, in that they 
reciprocally take notice of each other’s publications. 
Letters and papers, in each case dealing with the 
next step forward, lead to an interchange of ideas 
between persons who never see each other face to 
face. This form of communication has, however, 
two disadvantages: first, it is not always easy to 
discover the periodicals, transactions or proceedings 
in which the scientific partner is publishing his 
results; second, measured by modern needs, the 
pace of this interchange of ideas is too slow 

Consequently, the number of international 
scientific organizations and the frequency of their 
meetings and conferences is multiplying to a 
sometimes frightening degree. Only rat.onal work- 
ing methods can help here. In this case again, the 
rule applies that the result must justify the means. 
rhe author proposes, therefore, to describe the 
organization of the work of the C.I.R.P. from this 
aspect. 

That-the members of the Association meet 
annually for a whole week, for discussions at con- 
ferences and the inspection of laboratories and 
production plants in the host country may be 
interpreted to mean that they are themselves 
satisfied with these arrangements. In these meet- 
ings, the first of which took place in Paris in 1951, 
15 to 25 papers on production engineering problems 
are usually presented, the majority of which have 
been previously submitted and can therefore be 
actively discussed. These are now available in seven 
volumes of ‘‘ Proceedings” which have been 
collected from preprints in the Swiss journal 
Maicrotecnk 

If it is considered that only ten years ago 
members knew practically nothing of each other’s 
labours, this represents a high rate of progress, 
since nowadays, each member is_ personally 
acquainted with colleagues in 17 other countries, 
and knows their views and intentions. It is even 
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more important that visits are made to each other’s 
laboratories and members now write to each other 
to obtain any information they may desire. 

The outline of the matters which are dealt with 
in exploring the problems of production engineer- 
ing has, after several years of co-operative associ- 
ation, become crystallized in a definitive form 
Main concern is with the following classes of 
production methods for solid bodies, 7.e., for 
machinery parts and equipment components 

1. Machining: Turning, planing, broaching, 
milling, grinding, etc; physical and chemical 
methods of removing material. 

2. Cutting: Shearing of sheets, plates, billets, 
wires, etc 

3. (Non-cutting) Shaping: Forging, stamping, 
extrusion, wire-drawing, bending, deep-drawing, 
etc 

1. Foining: Bolting, press-fitting, shrinking, join 
ing by shaping, e.g., riveting, beading, etc 

While these processes principally concern metals, 
the working of wood, and also any further solid 
substances, can always be brought into considera 
tion. A schedule of this kind is also interesting by 
what it omits 

The processes of casting, sintering, plastics 
moulding, welding, brazing and cementing, as well 
as heat-treatment and surface-finishing, are not 
considered by the present Association as belonging 
to their proper sphere of action, since other 
international organizations are already working on 
these problems 

It is only when these processes involve purely 
production problems as such—manufacturing accu- 
racy, assembly rhythm (time and motion study) or 
automation, and 7f these are not being dealt with 
by the other organizations involved—possibly 
because they are only interested in the technology 
of the process as such—that the C.I.R.P. are 
interested in dealing with individual tasks in these 
fields; it is a known fact that experiences in one 
production field can often be usefully applied at 
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little cost and with great success in some other field. 

The different production techniques very fre- 
quently approach each other more closely than is 
commonly thought—for instance, the technique 
of mculd-making for pressure casting and plastics 
moulding is practically the same as that for making 
forging dies. 

It must further be pointed out that the sphere of 
the Association’s activities does not embrace the 
structural design and development of machine 
tools and tooling *quipment; these matters are 
dealt with directly between users and makers and 
between these firms and the research organizations 
in the individual countries; the activity and the 
success of this development work has been vividly 
brought to notice by the successive Machine Tool 
Exhibitions in Europe. The Association does, of 


course, deal with tooling problems when it is a 
question of applying new production mv-hods, of 


verifying their accuracy, of investigating their 
suitability for applying automation technique, or of 
their adaptation to the human factor; but the actual 
structural design development is not considered 

Similarly, problems of plant layout are not 
considered, since these require the services of 
experts in conveyor techniques, power engineers, 
heating, ventilation and lighting specialists and 
structural engineers and builders. 

Each of the above-mentioned production tech- 
miques is investigated in its different aspects, 
which are common to all of them. Basic research 
is, of course, the beginning; then followed by the 
investigation of the: 

a) Influence of the method on 
characteristics of the product; 
Possible geometrical forms and shapes; 
Interchangeability and surface quality; 
Quantitative performance (productivity 
Automation; 

Adaptation of the production cycle to the 
human element; 

g) Production economy. 

While basic research is fundamentally a scientific 
activity, the last-mentioned of the above points 
indicates the ultimate purpose of the activities, for 
which the interests of the several national economies 
are the guiding factors. 

It is, unfortunately, not possible to claim that 
the four process classes, or the seven processing 
aspects, are all given equal care and attention. 
Even within the individual groups or classes, 
published papers tend to concentrate interest on 
individual processes; in machining, on lathe work, 
in non-cutting shaping, on deep-drawing. Shearing 
and joining techniques have hardly progressed 
beyond the stage of an exchange of views and ideas. 

There is, in the author’s opinion, however, 
already an advantage of inestimable value in the 
fact that the C.I.R.P. have classed these 
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problems on the same level. However important 
machining may be for the shaping of large work- 
pieces, there is hardly any process of working sheet- 
metal, wire, extrusions or the shaping of billets 
does not involve some form of cutting 
operation, which 1s worthy of being investigated 
and followed up not only because of the required 
accuracy and finish of the work but because of its 
millionfold repetition and the consequential wear 
and equipment. Joining processes, also 
called assembly, or fitting, have hitherto quite 
wrongly been regarded as of secondary importance 
precision mechanics or in aircraft 
they often absorb more than half of 
the expended time and labour. Their fundamental 
analysis and investigation often furnishes fresh 
impulses to the development of interchangeability 
nd automation, influence the 
| shaping of the product 

\ssociation has, consequently, in its own 
osed the requirement that fabrication 
which, in the general case, particularly in 
rd to quality and output, are of equal importance, 


principle be treated as egually-ranking 


which 


oft tools 


although, in 


nct ti 
CONStruction, 


and even con- 


Im} 


uld i 
] ignments 

l'his does not mean that there is a refusal to give 
special attention to problems of urgency; it is, in 
fact, a feature of the research activities that separate 
working parties are formed for such special tasks 

Such problems include, for instance, the study 
of surface finishes. Definitions and metrological 
methods have been under study for some years by 
a working party under the guidance of Prof 
Dr.-Ing. Bickel, of Switzeriand. This brings up 
the question of international standards; development 
of tentative standards is left to the ISO, but insofar 
as production problems are involved, the C.I.R.P. 
consider this a priority assignment. In application 
to surface study, it involves, among other questions, 
the assessment of testing methods, the development 
of production standards for test gauges and testing 
equipment, etc. 

A further working party was set up in 1958 for 
consideration of machinability standards for different 
methods. Led by Prof. Dr.-Ing. Opitz (German 
Federal Republic), this group has held very fruitful 
discussions in Aachen. The activities of these 
working parties are reported at annual meetings by 
the group leaders. 

Such reports can be particularly important, since 
they do not reflect the views of a single research 
worker, but are the common expression of the views 
of leading, industrial scientists and consequently 
represent the present state of the art in any problem 
of production or fabrication. When the highest 
level of the art is presented as the sum of all the peak 
performances attained hitherto, enlightenment is 
brought to all those who have not yet attained that 
level, and an encouragement and a stimulus given to 
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them, to initiate similar researches and industrial 
tests in their own countries. An endeavour is 
always made, therefore, particularly in the less well- 
cultivated fields of such research, to encourage even 
individual members to survey the general problem 
of any particular production or fabrication method 
or technique, and to report their results to us; in this 
regard, regular correspondence with members of 
the C.I.R.P. could be a great help 

The overall survey of the conditions in 17 
different countries, however, not only shows what 
peak performances have been attained, but also what 
low standards still persist, and where the gaps in the 
research programmes are still to be found. Some 
examples of the many problems as yet unsolved, 
are: 

Workshop testing of bevel gears, worms and 

worm wheels. 

Determination of suitable material allowances for 
cast and forged blanks, enabling them to be 
finished in a single operation. 

Sheet-metal shaping by explosion pressures. 

Protection of workers against heat, fumes and 
noise. 

It may be imagined what it means when a con- 
clave of highly-experienced specialists in mechanical 
production methods thus throws some 10 to 20 
problems, all marked ‘* Urgent Priority ” into your 
lap! Since in every country, any research worker 
is apt to be faced with a multitude of problems, he 
will be the more inclined to turn to those which the 
C.1.R.P. have designated as of highest priority. He 
will further benefit from the fact that he will be 
informed of the country in which he will find the 
best basis, from which to start his investigation; a 
recommendation from the C.I.R.P. will also aid 
those organizations which have to allocate research 
resources to come to a decision on the merits of any 
individual case. 

The question: “‘ Who is working, where, on 
what ?”’ is of interest to every research worker, to 
every branch of industry. The Association are, 
therefore, compiling a record of such activities, for 
which it is hoped to get the information from 
colleagues in all countries. This survey of produc- 
tion engineering researches and research facilities, 
currently kept up to date, should be of great help to 
everybody. 

It is not intended, however, to domineer in any 
way, as the C.I.R.P. are quite content to let every- 
one, within the scope and requirements of the 
particular country, conduct such researches as may 
be opportune. In the author’s view, the natural 
trend of events in the development of any problem 
will lead to abstention from individual research in 
matters which are already engaging the attention of 
anything from six to ten other research laboratories 
Indeed, the tendency will be to attack problems 
which have hitherto been somewhat neglected; in 
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fact, to break new ground, in a properly scientific 
research 
I'wo more points of practical interest should be 


mentioned. Work has started and is well under 
way on an international, technical glossary, at first 
in the three languages, German, English and French 
containing scientific and technical terms, with their 
definitions, assisted by suitable drawings. This 
intended to be published in separate, successive 
numbers 

The second, practical point should be of particula: 
interest to industrial circles gvnerally. It 
proposed, wherever opportunity offers, to establish 
the extent to which the results of scientific and 
technological research, obtained within the scope 
of the Association’s activities or elsewhere, have 
found practical application, since it is that which 
crowns its labours. 

It is hoped that a general picture of the working 
methods and organization of the C.I.R.P. has been 
given. ‘This, however, like any other organization, 
can only be sustained and borne forward by high 
ideals and rigid standards. The author would 
therefore, like to say a few words about the principle: 
whereby the Association are guided. 

Humanity has now become so closely-knit that 
any happening in any land has immediate repercus- 
sions in and on any other country. We see now 
more clearly than ever before what, on this Earth, 
needs and is capable of improvement, in order that 
all men may live and exist free from want and 
hunger. For this we need, in addition to intellectual 
fare, food, clothing, housing and means of transport 
[heir provision is the task of the production 
engineer 

Any goods, products or manufactures are, 
course, created in three ways: 

By mental effort or research; 

By designing in prototype or in graphical form; 

By production method. 

For centuries, the production aspect has been 1 
the hands of master craftsmen and tradesmen alone 
and did not appear to call for any intervention by 
the scientist. 

The ethical requirement, however, of supplying 
more people with more and better consumer goods 
makes it essential to consider how the task can be 
performed better and more quickly. That is, 
however, at the same time, a challenge to Science 

To-day there is a “‘ Science of Productica.” In 
the colleges of all countries, research is beginning, 
on production methods, production aids; and this 
research is now on an equal footing with the 
researches which in the past, in mechanical engin- 
eering, for instance, have been devoted to the prob- 
lem of the prirme mover—the source of power 
Where would we be to-day, for instance, in the 
development of mechanical traction or refrigeration 

Continued in page 919 
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THE HIGH-SPEED 
PRODUCTION OF 
REFRIGERATOR 
CABINETS 


Details of two typical manufacturing 





methods in use in the United States. 





XOMPETITION in the refrigerator industry is 

4 very fierce in the United States, just as it 
recently became in this country. It is not 
surprising, therefore, that American manufacturers 
of home refrigeration units make the maximum use 
of mechanized sheet-metal forming methods and 
of high-speed automatic electric welding machines 
in order to keep production cost down. Two 
typical manufacturing methods will be described in 


the following text 


Automated Fabrication Line 

Up to 180 refrigeration cabinets per hour are 
produced by the automated production line in use 
at an American plant (Fig. 1). Three more similai 
lines are in operation in this large factory to meet 
production requirements. 

The line starts with a sheet destacker. Here the 
low-carbon steel sheets on trolleys are moved into 
position. The automatic transfer features of the 
production line then move the sheet through all of 
the successive operations. At the unloading 
station the finished refrigeration cabinet is put on a 
conveyor. It is then carried on through furthe: 
processing operations. 

In addition to sheet punching, notching, forming 
and bending, there is a total of 148 different welds 
on each cabinet (Fig. 1). These consist of 20 spot- 
tack welds at the tangent bending station; 20 spot 
welds on the back to bottom welder; 2 seam welds, 
2 line-projection welds, 8 spot welds and 8 dimple- 
projection welds at the corner and toe welder; 
88 spot welds are used at the back welder station. 

All of these operations are electrically co-ordin- 
ated. A combination of timers and limit switches 
control flow of the product. Each machine in the 
line has individual controls for pre-set and adjust- 
ment. The lines handle five different sizes of 
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refrigeration cabinets and the sheets are 0.035 in. 
thick by 26 in. wide. Sheet length varies with the 
size of the cabinet. 


Sheet Flow Operations 

The destacker (Fig. 1) operates with an arrange- 
ment of vacuum cups, air jets and magnetic rolls. 
This starts the sheets on their way to the punching 
and notching machine, using a blanking die. 
Rollers retract on the down-stroke of the machine. 
Next comes a sheet guide table and from here the 
sheets are moved into the roll-forming machine. A 
transfer unit (see Fig. 1) is followed by a flange 
offsetting machine with ejecting device. The 
corner flanges have been offset in order to prevent 
interference during the following bending opera- 
tion. A combination tangent bender and welder 
provides spot welding of the cabinet bottom and 
back. The bottom and back unit is lifted into 
position before the main sheet is bent on the 
tangent bender. Then the sides of the cabinet are 

Continued in page 919 
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Determination of the 
DEEP-DRAWING CAPACITY OF 
LIGHT SHEET METAL ON THE 
BASIS OF LABORATORY TESTS’ 


and the Development of a Drawn Prototype Representing 


Car-Body Panels 


By M. JENTET? 


investigation 1954 had ¢ sfablisned the 


| N’ earlier 
<4 obtained in the deep-drawing of a cup, using a 


drawn without tearing (critical diameter 
These tests showed that by improving 
of a blank of given diameter becomes more ini 
was 
onditions 
the 
‘ for this reason that a more complicated drawn pa 
If to rigorous evaluation of the results 


only demonstrated in the 
of the test might be more 


of car-bod\ 


Thi 
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Case stampings 


which lends itse 


the work cited above, the conventional charactertst 


and the laws of 
e also been compared with those 


” 
fhes 


pe of drawn part, correlat 


to relate new results with the ec 
I—GENERAL PLAN 

N 1954, an investigation was undertaken of the 

value of various cr eria generally applied for the 
acceptance testing of ueep-drawing sheets 

Selected as a prototype was a drawn cup of the 
Swift type, made in an industrial press, 7.e. at a 
speed employed in practical manufacture. The 
diameter of the largest blank which could be 
successfully deep-drawn represented the deep- 
drawing capacity of the sheet metal, and this 1s 
called the critical diameter which is denoted 
(bc in the following paper 

Ihe possibility was thus offered of comparing 
each criterion with the corresponding «pc and thus 
estimating its value as a characteristic of the sheet 
metal 

During this work, the typical tooling was modified 
in a manner which was considered to increase the 
selectivity of the tests. 

This did not prove to be the case, however, and 
the results obtained allowed the formulation of the 
following law : 

The more the tooling 1s improved so as to facilitat 
metal flow—an improvement measured in terms 
the increased (pc obtained, other things being equal— 


by 
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ess ¢ be observed betu 
ul criteria and the formability of the sheet metal 
his law may well have been valid only in the 
investigated, 7.e., with a very simple drawn 
for which the technological conditions of the 
test might be more important than the actual shape 
of the part 

Such conditions do not generally obtain, however, 
in the case of car-body stampings. 

It is for this reason that the author attempted to 
use a more complex drawn part while still retaining 
a form which lent itself to rigorous evaluation of the 
results obtained. 

After various tests, it was decided that it would be 
advantageous to use a punch, the symmetrical 
elements of which are restricted to two perpendicular 
planes: a part of a cylinder recut by another 

linde 

he stress field in such a drawn part should then 
contain tangential stresses relatively more intense 
than those obtaining in shapes of revolution 

In a preliminary investigation in which 
dimensions of the punch were varied, an attempt 
was made to obtain fractures of a shear type, 1. 
under the predominating effect of a tangential 
stress 

After this, tests similar t 
were carried out. 


lor 
, 
ath 


rr? mis to €en the conven- 
nk 


Case 


part 


the 


those made in 1954 





The following relates to the two investigations in 
conjunction (which will be briefly denoted as 
Investigation $4 and Investigation 59); it reports 
the essential data and tabulates the results 


II—TECHNOLOGICAL CHARACTERISTICS 
OF INVESTIGATIONS 54 and 59 
a Type of Shell Selected—C reneral Form 
In all cases, this is a cylindrical cup of internal 
diameter 50 mm. 
The shape of the bottom varies 
Investigation 54: The bottom is flat and joined 
by an inner radius of 5 mm 
Investigation 59: After the exploratory 
described above, the form adopted was that of 
a cylinder with an axis perpendicular to that of 
the drawn part. 
For comparison purposes, flat and hemispherical 
bases were also tried. 
Fig. 1 shows the punches used for this purpose 


tests 


b Materials Tested 
These are car-body stampings in accordance with 
document UTAC 1008. 
Thickness Type of Sheet 
The 4 high-grade cate- 
gories (O, M, P, S 
were used and the two 


aspects X and Z. 


Investigation 54, | mm 
Investigation 59, 0.9 mm 
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Following the industrial trends, we favoured 
lighter sheets in 59 than in 54. Investigations are, 
moreover, in progress, with sheets of 7 mm. thick 

The surface finish of the sheets used was charac- 
terised by an Ra value of 1 to 2 (measured using a 
Perthometer with a cut-off of 0.75 


Tooling 
Dual-purpose tooling, in accordance with Fig. 2 
was used 


Lubrication : Investigation 54: Ricyl No. 171 
oil 
Investigation 59 
vil No. 459 
These lubricants are currently 
drawing and tests have shown that, in the expert- 
mental conditions, they are virtually equal to other 
laboratory products (technical grade stearic acid, 


for instance 


Oleotechnique 


used in deep 


Used 

A 40-ton mechanical press with a single-action 
gear, equipped with a pneumatic blank-holder. 

With the tooling described above, the speeds 
obtained for the whole of the work were : 

on starting : 20 m. per min. 

at the end of the operation: 7.5 m. per min 

The total thrust of the blank-holder was 2,400 
kg, 2.e. about 50 kg. per sq. cm. of the blank 

The overall variation never exceeded +5 per cent 


ad) Machine 


These criteria have been used, either directly, o1 
compared with one another (E/R 
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Criteria Measured 
ndition 


Acceptance 
the Measuring Ci 


In accordance wit! 
N.F.A.03.101 


rhe principal 


betw 
point 
variable 
In accordance with N.F.A.03.103 
In accordance with N.F.A.03.602 
Deduced from the K WI test 
per cent circumferential 
tion at the inst 
fracture 
i per cent 
1um load 
with ASTM specificatic 
pared or 


4 


pendulu! 


naxin 
n accordance 
measured on the diagram pre 
the 10-ton, hydraulic 


AMSLER machine 


Where several criteria were interlinked by a 
constant relationship (for instance, Am per cent and 
A per cent), only the most representative was 
retained, or the one the most easily measured 

All this has required supplementary investigations 


which are not reported here 


SECTION III—TEST PROCEDURE 


criteria 
t 


a) Measuring the 

Each measured criterion is the mean of 10 tests 
b) Measuring (pc 

This is defined as follows 

(Dc is attained when the breakage incidence over 
10 blanks 1s at most one component and an increase 
in the diameter of a few tenths of a millimeter 
produces a higher breakage incidence 


Development of the tooling 
1. Investigation 54: 

This covered two series of tests 

Sertes No. 1: The radius of 
been rationally determined 
95 to 101 

Series No. 2: After the radius 
finally 5 mm.) had been the subject of investiga- 
tion and the running of the tool improved 


not 


the die had 
@c varied from 
die 


of the 


2. Investigation 59 : 
[his started with a search for a punch which 
would make the form of the drawn part a pre- 


dominant factor with reference to the technological 


conditions of the test. 
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conditions to be obtained were 

that the stress field of the drawn part selected 
as tangential stresses which are higher than those 
ybtaining in simple forms of revolution 

that the fractures do not start at the junctions 
he radii and the body of the punch 
3) that the “‘ critical dimension ”’ of the blank 1s 
defined and easily measured. (In fact, it was not 
apparent that a circular blank could be retained, a 
result which fortunately was attained). 

Final choice was a cylindrical punch terminating 
in a surface, also cylindrical, of the same radius, 
with an axis perpendicular to the former and 
joined by radii which required to be determined 
Fig. 3 
If r is small (4 mm 
junction of this radius with the cylindrical body, 
in the case of a punch with a flat head 


i t 


well 


the fractures occur at the 


) 
, the hemispherical punch 1s 


If r attains a value 


being approached. This value must therefore be 


eliminated 
It was with r that the 
fractures were obtained, of less attenuated shapes, 


12 localized 


12 least 
indicating shear stresses 
rhe figure shows at (a) the development of the 
start of the fracture and at (6) the diversity 
fractures obtained with the radius 12 mm. 


‘ 
Ol 





itical diameter a 
lie entr for three form 
44S a reminder, (c) shows the fractures produced 
by flat and hemispherical punches 


Investigation of the Radtus cf the Di 

Investigation 54 having shown the preponderating 
influence of the radius of the die, a systematic 
determination was undertaken. 

For this, a very large number of tests were made, 
with sheets of different thicknesses and for three 
forms of punch : 

flat 

hemispherical 

semi-cylindrical. 

The results are summarized by the curves : 

Fig. 4 relating to the 9-mm. sheet metal for the 

three forms of punch. 

Fig. 5 relating to the different thicknesses for the 

principal, semi-cylindrical form. 

It can be noted that, to obtain the greatest 
possible «bc, there is an optimum die radius 
which, within the limits of our investigation, 
appeared to be larger for the thinnest sheet. 

The value r = 6 appeared to be quite suitable 
for the selection of sheets proposed for the test 

thickness 0.7 to 0.9 mm.). 


IV—METHOD OF UTILIZING 
THE RESULTS 

The results are given in the tables included in the 
appendix : 

Table I. Investigation 54. Series No. 1. 
Table II. Investigation 54. Series No. 2. 
Table III. Investigation 59. 
Such a collection of figures can be utilized in a 
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number of ways, ranging from the simplest up to a 
full operational investigation, including calculation 
of all the correlations linking the qc with all the 
criteria, considered severally or grouped in all the 
possible combinations. 

Clearly it was out of the question to undertake a 
work of this order and, furthermore, the nature of 
the variable factors would already have persuaded 
us to eliminate a great number of combinations of 
no physical significance. 

During the progress of the investigation, more- 
over, different ways of interpreting the results 
became apparent and methods the usefulness of 
which was discovered during Investigation 59 have 
been applied retrospectively to Investigation 54, to 
supplement or replace less effective methods 

Cherefore only the results of those different 
methods of utilization which have been retained 
will be given. 


Comparison of Two Variable Factors 
first work undertaken in Investigation 54 

compare the «(pc with the acceptance 
standards. Two methods were used : 

a) graphically, with orthogonal coordinates, 
which produces clusters of points, some of which 
have an orientation indicating a law : 

b) by calculating the coefficient of correlation R 

The Spearman method was used, this being a 
calculation of correlation of position which has the 
advantage of being relatively simple. ‘The essentials 
are as follows : 

Assume n objects A, B, C classified by a 
preliminary test in a certain order (classification x 
and classified by a second test in a certain order 
classification y) generally different from the first 


The 


was to 


iticai diameter as a function of} 


of the die for sheets of % 
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Critical 
diameters 
wc mm. 


x 


a9 695 


10 
+] 


0.585 


NWN hor 
~ 


J 
< 


0.57 


For greater simplicity, n cbjects A, B, ¢ 
will be considered, arranged in classification “‘x”’ the number of objects 
according to the natural order of increasing “TTS, 

ccording to the natural order of increa ing integer the whole number in position 7 in 


and below, the corresponding “ y ” classification 


K) (A) (P) (D) (Q 
] 
5 


classification (for instance, 2 


the whole number in position 7 in 
classification (for instance, 8 


Classification ‘‘x 
Classification “‘y”’ 


”? 
i 


Criteria 
ritical 
liameters 
A Am : HR : | bc mm 


per cent per cent 


44.25 75 


36 
4] 
45.2 
54 
38 
+] 
$7.6 
37.6 
50.3 
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rage III 


Criteria 


Sheet | 
Ref. | 2 | HR 
No 


29 
9 
27 
24 
20 
27 
24 
26 
20 
24 
26 
20 
20 
20 
17 | ¢ ( 76 
24 | 3 2 68 


Vie Wh 


~ 


wv Vv UI Ut ob 
Dwr oO 


DHNo~—— UIE 


21 | 0.85 
20 9 56 
20 | 3B 0.70 
| 20 30 0.70 


who uUie®d 


Flat-headed punch. 
Hemispherically-headed punch 


‘PP 
PHS 
P.HC 


for instance, 2—8 —6), 
of correlation R between the 
and “y” is given by the 


d, Xi—V>7i 
The coefficient 
classifications “‘ x” 
formula : 
6d) 
n(n2—] 

R varies from —1 to +1, the positive values 
indicate that there is a correlation between the two 
classifications considered, the negative values 
indicate the reverse and a zero value indicates that 
there is an independence. 


R 


Comparison of More than Two Variables 

To compare the dpc values with several criteria, 
the latter have been combined in formulae giving a 
single value representative of a group and thus the 
preceding case is recreated 

In the particular case of two criteria, a geometrical 
method has facilitated the search for a possible 
relationship between these parameters 

A graph was prepared giving the two inspection 
standards on the abscissae and ordinates, each point 
carrying in addition the value of qc. 

By joining points having the same «pc value, fair 
curves were plotted which made it possible to 
imagine the surface representing the function 
linking the three parameters. 

In certain cases, this surface can be assimilated 
to a plane, the equation of which is then easily 
determined. 
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Semicylindrically-headed punch 


Critical 


diameters 


n Length} P.P* | P.HS* | P. H¢ 
ASTM| of flow 


area 
mm) | 


Thus there is a formula determining a (pc value 
as a function of two criteria and it is then possible, 
as previously, to determine its correlation with the 
real (pe 

This method has the advantage of allowing 
certain relationships to be presumed, but it must be 
admitted that a sufficient number of points is not 
yet available to turn it to advantage. 

First established were the relationships between 
the cbc and the acceptance standards considered 
individually 

As stated previously, the second series in Investi- 
gation 54 had shown a greater independence 
between (pc and the acceptance standards, and this 
suggested that this would no longer be true if, to 
characterize the sheet metal, a formulae could be 
devised which would incorporate a_ certain 
number of criteria. 

The selection of the latter was based on their 
physical significance in order to avoid duplication, 
and the coefficients were somewhat 
arbitrarily, to give equal each 
criterion 

Table IV gives the Spearman coefficients R of 
these various comparisons for the whole of the two 
investigations. 

Parallel graphical comparisons were made and 
these did not disclose or suggest the possibility of 
other relationships and it can be observed that to 
any R value below 0.40 there is no corresponding 
visible orientation of the cluster of points 


selected 
importance to 
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Invest 
Series No. | 


0.76 
0.56 
0.21 
0.54 


0.67 


criteria 
, IE, dt 
R, HR 


ent KW! 
t KWI 


/ per cent KW 


Formulae used for the groups of criteria 
A per cent 5 IE d per 

2) A per cent 5 1E 0.3 d per 

3) SIE 0.3 d per cent KWI 

4) A per cent 0.3 d per cent KW] 


cent KW 
ent KW! 


0.3 


SECTION V—RELATIONSHIPS 
DISCLOSED 
1. Relationships Obtained from the Oz 
of Table IV 
A first advantage 1s to be gained by 
Table, disregarding values below 0.40. 


erall Picture 
reading this 
From this, the following laws were deduced 

a) The results of Investigation 59 (flat punch 
confirm those of Investigation 54 on the following 
point : 

If a“ tool and work piece ”’ combination produces 
a correspondingly improved metal flow, it is less 
sensitive to the properties of the sheet metal 

This law, which it is rarely required to apply in 
practice, enables us, however, to explain the 
sometimes paradoxical success of sheet metal 
adjudged of poor quality on acceptance. 

b) The KWI test (characterized by the value 
d per cent) continues to give the best coefficients 
of correlation, as was already apparent in Investiga- 
tion 54. 
ships Derived from the Results Obtamed 


2. Relation 
ewrtl Semi-Cylindrical Punch 


1th the 


The semi-cylindrical punch (Investigation 59 
proves to be more selective than the others and 
gives a more evenly spread distribution, as is 
the calculation of the typical differences 
c distribution. 


shown by 
ng 
b 


in the ¢ 
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-Value of R 


j Criteria 


Investigation 59 


Hen Semi-cylindrical 


pherical 
0.22 0.29 
0.19 
0.05 


0.25 


0.13 


Os 
0.606 


0.01 


I 


I'ype of punch 5 
flat 2.6 
hemispherical 2.9 
semi-cylindrical 3 
Ihe desired result is therefore attained and we 
shall utilize the results obtained for a closer analysis 
wf the phenomenon. 


Ss 


Preponderating influence of the KW test 

Che most closely approximate formula giving «dc 
as a functionof d per cent has been established 
Phis is: «pc G.105 d per cent + 89 

The coefficient of correlation between dc 
calculated and dpc real is then 0.87. 


b) Influence of HR 

bc is maximum for HR 13, 

In an attempt to link this important observation 
with that of the good selectivity of d per cent KWI, 
the most closely approximate formula giving «pc as a 
function of d per cent and HR, has been deter- 
mined. 

By the method of fair curves described above, 
two formulae have been obtained (for there are two 
distinct planes, (pc being equal to the smaller of the 
values thus calculated 

pc — 0.073 d per cent +- 0.17HR 

bc — 0.095 d per cent — 0.125 HR 

The coefficient of correlation between 
calculated and «pc real is 0.98 in the first case and 
0.87 in the second 

Continued in page 918 
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investigation on Predetermining the Deep. 





drawing Capacity of Light Sheet Metal 





Continued from page 917) 


This is a curious illustration of the influence of 
HR,. 
c) Influence of n 
The optimum grain-size is 7. 
Notes 

During this investigation, it was possible to note 
the following : 

‘1) The elastic limit E depends directly on the 
length 1 of the area read on the diagram. 

In the experimental conditions : 

E = r 
. 

The correlation with the real value reaches the 
surprising value of R = 0.96. 

2) Certain tests on brass and AG3 have dis- 
closed laws somewhat different from those revealed 
for mild steel. 

In particular, for AG3, the form of the punch is a 
preponderant factor : a dpc of 101 with a flat punch 
becomes 86 with a hemispherical punch 

VI—GENERAL CONCLUSIONS 

Finally, two principal groups of results can be 

considered in this work. 
1) Series No. 1 in 


18.1 


Investigation 54 which 


approximates to the usual deep-drawing conditions, 


in which the shapes of the part and of the tool 
impose stresses on the metal which it is not possible 
to rationalize. 

A good correlation is to be found between the 
(pc and certain criteria, such as: A per cent, IE, 
d per cent KWI and naturally with the formula 
combining them. 

On the other hand, no discrimination in the E/R 
value was disclosed. 

As regards HR,, no direct correlation is found, 
but an optimum value. This has been confirmed 
in the later stages of the investigation 

It should be noted that R closely follows the 
HR, value. 

2) The results obtained with the hemispherical 
punch in Investigation 59. 

This form was particularly well suited to the 
requirements of the problem involved, 7.e. obtaining 
from the actual shape of the drawn part the maxi- 
mum tangential stresses. 

From this, we deduce a very close relationship 
between (pc and d per cent K WI and the existence of 
optimum values for HR, and n (grain-size). 

These results may appear meagre but we are 
continuing our investigation with the lighter weight 
sheets currently used. We shall also test, in 
collaboration with our associates, other criteria and 
hope to be able to make, with their help, some 
advantageous progress in this direction 
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NEW WELDING TECHNOLOGY 
DEPARTMENT WILL PROVIDE A 
COMPREHENSIVE SERVICE 

FOR INDUSTRY 


“HE British Welding Research Association 

announces a number of important changes in 

its internal administration. They will have the 

effect, on the one hand, of extending the scope of 

the services provided for industry and, on the 

other, of enabling fundamental work, particularly 
in arc physics, to develop unfettered. 

Under the new arrangement, which came into 
effect on November 1, the former Welding Process 
and Resistance Welding sections have been inte- 
grated into one Welding Technology Department 
with wide terms of reference. These include 
carrying out such research as is necessary to extend 
the range of usefulness of existing welding processes, 
to promote the effective use of welding methods, to 
assist in the selection of processes for particular 
applications and to provide basic data for the design 
of welding plant. The Gepartment will be given 
extended facilities for investigating all new methods 
of welding and welding technology and will make 
available assessments of the usefulness of these for 
general and specific purposes. 

Administration of the new department is the 
responsibility of Mr. P. T. Houldcroft, formerly the 
Association’s Chief Metallurgist, who now becomes 
Head of the Welding Technology Department, 
with Mr. A. A. Smith, formerly in charge of the 
Welding Process Section, as Deputy Head. Com- 
plete administrative responsibility for, and control 
of, the metallurgical laboratory is assumed by 
Mr. H. F. Tremlett, the Deputy Director of 
Research, with Dr. R. G. Baker and Mr. J. G 
Young as Chief Metallurgists in charge, respectively, 
of ferrous and non-ferrous researches. 

Interest in the physics of the electric arc, includ- 
ing the development of techniques for controlling 
and utilising ultra-high temperature arc plasma, 
and in the development of electronic control and 
monitoring systems, has now reached the stage 
where it is necessary to allow these investigations 
complete freedom to continue and expand if their 
potential is to be exploited. This work will now be 
fully under the control of Dr. A. A. Wells, the 
Assistant Director of Research, who also controls 
the Association’s engineering researches. 

The integration of the resistance and arc-welding 
processes, will bring into line such “fringe” 
processes as friction and electron beam welding, up 
to now regarded as self-contained projects, and will 
enable their use to be considered along with that of 
the more conventional processes in connexion with, 
for example, the D.S.1I.R.-aided Prototype Welding 
Service recently provided for the benefit of member 
firms 
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High-speed Refrigerator Cabinet 





Production 


Continued from page 910 


tangent bent and tack welded to the bottom unit 
A transfer device moves the cabinet to the “down- 
ender” machine. Here it is positioned for the final 
welding operation. 

rhe correr seam and two spot-welding station, 
which follows performs 20 welds of four different 
types. The exit side offers ample room for any 
maintenar.ce operations required. The next machine 
in the line is a backwelder. It places 88 spot welds 
around the back cabinet panel; 140 resistance welds 
hold the cabinet together before it moves on for 
urther operations 


High-speed Multiple Bender 
Another refrigerator company which has manu- 
factured home units for 68 years for the trade uses 
a notable Taylor-Winfield three-slide door-forming 
The latter produces 60 refrigeration 
per hour with a single machine 
2 shows the sequence of bending 


machine 
dk OTS 


cabinets 
operator. Fig 
operations. In order to increase output two opera- 
tors are employed in this instance. One handles 
the sides of the door and the other operator forms 
the ends (Fig. 3). 

The user this machine 
longer necessary to use an expensive sheet drawing 
operation or a slow bending sequence in a press 
brake. This high-speed bending machine forms 
one side and one end of the refrigerator door at the 
same time. 

The 20-gauge door has a total of 12 in 
bends”’, three on each of the four sides. The first 
bend has a 0.25 in. radius ; the 1-in. return flange is 
made with 1.125 in. radius. The 0.37-in. inner 
flange is bent 30 deg. The sequence of “wipe 
bends” as they are made at high speed in this 
machine is illustrated in Fig. 3 

Acknowledgement is due for data and illustra- 
tions to the manufacturers of the equipment des- 
cribed The Taylor-Winfield Corp., Warren, Ohio, 
U.S.A 


chose because it is no 


: wipe 





The International Research Association for 


Mechanical Production Engineering 








Continued from page 908 
or telephony, without the help of the machining 
experts, the technique of interchangeable parts and 
the art of metrology, scientifically developed ? 

In addition to that part of humanity which 
requires consumer goods, it is necessary to consider 
also the men who make those goods; the labour 
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force in the production field. While goods are 
to be produced ever quicker and ever in greater 
quantity, the producer must be aided to produce 
these goods in less and less time and with less and 
less effort, free from nervous haste and tension. 
Hence the need: for better machines, better tools, 
speeds, more convenient handling and 
operation, more automation; and, on the human 
side, better working conditions and more protection 
from any injury to health and well-being 
It is for these targets that the C.I.R.P. wishes to 
ess the combined activities of the 
ul countries 


higher 


research 


ion engineers and scientists of 





INTERNATIONAL METAL 

SPRAYING CONFERENCE 
TER the success attained in the two former 
nternational Metal Spraying Conferences held 
Germany) and Birmingham (Great 
he Spanish Institute of Welding has been 
o prepare the III Conference on Metal 
ing and allied subjects, to be held at Madrid 

May 21 to 25, 1962 
Committee has 


subjects to be 


t 
> | 
+ 
I 


d 


established the 


dealt; other 


Executive 
index of 

may be added 
he fundamental science of metal spraying 
he design of metal spraying tools, electric 

and gas 

Ihe choice of metal deposits 

Commercial uses of the process 

New developments 

Economic aspects 

Health hazards 

Flame spraying for hard facing 

Flame spraying of ceramics 

Flame spraying of plastics. 
Official languages will be French, English and 
ush and the enrolment fees will be 1,700 Ptas 
per delegate and 340 Ptas. per person accompanying 
delegates. Detailed information can be obtained 
Institute de la Soldadura (Secretariat of 
the III International Metal Spraying Conference), 
Serrano, 144-A, Madrid 6, Spain 


from the 





ALUMINIUM LECTURE AT THE 
SCIENCE MUSEUM 

"THE Science Museum educational lectures for 

Vith form students and others included, on 
November 14 and 15, a lecture by Dr. E. G. West, 
Technical Director of the Aluminium Development 
Association. His talk, which was enlivened by 
demonstrations, experiments, film excerpts and 
slides, covered the chemical background of alu- 
minium, its production, physical and mechanical 
properties, principal metallurgical properties, and 
an indication of its widespread uses in engineering. 
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Résumés des Principaux 
Articles 


Prédétermination des pro- 
priétés d’emboutissage pro- 
fond de téles minces selon 
les essais en laboratoire et la 
mise au point d’un prototype 
embouti de panneau de car- 
rosserie de voiture 

page 911 
Par M. Fentet. 
étude 1954) a établi 


Une antérieure 


la co lt 


rélation entre divers essai 


classiques et les résultats obtenus lor 
de l’emboutissage profond d’une cou 
pelle en prenant comme caractéristique 
le diamétre maximal de la 


u ceptible 1’ étre 


diamétre 


galettle 
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emboutie sans de 


chirage critique 


Ces essais ont démontre 
amélioration de loutillage en 


faciliter l’écoulement du _ meétal, 


propriété d’emboutissage profond d’une 


galette de diamétre donné est moin 
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piece 
lequel ca 
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emooutie tre 


une 
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plus importante 
piece; 


reproduisent pa 
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Ce 


piece emboutie 


carrosserié de voiture 
t pourquoi i auteur a uti 
retient toutefoi 
i une evaluation 
j 
résultats obtenu 


Tout 


m a compare 


compe 


classiques aux 


présenté 
piéce emboutie, 
lois d 


1s dé 


par 


corréian 


On a aussi faut la comparaison 


résultats obtenus avec ceux des 
, > j j 
boutissages cylindrique 


u hémisphériques, afin 
rapport 


entre ces nouveaux 


et l’étude antérieure; enf 
résultantes ont été exposée 
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Zusammenfassungen der 
Hauptartikel 


Vorausbestimmung der Tief- 
ziehbarkeit von Leichtmetall- 
blechen in Laboratoriums- 
versuchen und die Entwick- 
lung eines gezogenen Urmus- 
ters fiir Kraftwagenkaros- 
seriebleche Seite 911 
Von M 


Fentet 
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Tief 


erzielten Ergebm 


und den beim 
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Duri file 


riehbarkeit 


orgegebenem Durchme 


Résumenes de Jos 
Articulos Principales 


La predeterminacién de la 
capacidad para el estampado 
profundo de chapa metalica 
de pequenio calibre a base de 
ensayos de laboratorio y la 
creacién de un prototipo es- 
tampado representando pane- 
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FEATURING 


PRODUCTION ENGINEERS’ 


EVENTS 


AND 


PRESIDENT 


SUGGESTS MORE SCIENTIFIC 
APPROACH TO PRODUCTIVITY 


} 


AT the annual dinner of the Institution of Production Engineers held 
a 


recently at the Dorchester 
Harold Burke, 


Hotel, London, the pres 
took a strong line in his address 


befitting an engineer of his standing Mr. Burke tilted at present 


ident Mr 
With a delivery 
lay top 


t 


management organization and the country’s general level of productivity, 


and made 
approach to the problem 


He insisted that stimulation shoul 
yme initially from the Gove 
ind that a start could be made 
ippointing a leading industrialist as 
Minister of Production, quoting as 
in example the recent appointments 
in British Railways. One could have 
read into his remarks that there were 
advantages to be gained from a 
‘nationalized industry” but one also 
felt that his point would have carried 
more weight if the analogy had been 
more carefully chosen, and the idea 
tad a mixed reception 
Mr. Burke also suggested that 
British universities should run degree 
ourses in Production Engineering 
to offset the sometimes shattering 
‘xperien encountered every year 
9y young engineers reaching mana 
| positions 
ipal guest at the dinnet 
( in an amusing non 
commital reply, designed no doubt as 
is generally the case to avoid mis- 
juotes rather than quotes, wisely 
suggested that industry helping 
itself to a better performance would 
be a more satisfactory solution and 
vould most probably show better 
returns. He did, however, endor 
Mr. Burke’s feelings for closer ties 
yetween scientific and engineering 
education and business management 
studi 
Lord Chandos then presented the 
following awards 
Ihe Institution Medal, 1960, for 
the best Paper presented to a Region 
x Section by a non-member, Mr 
E. P. Ward, for his paper ‘“‘National 
Character Dictates Production 
Methods 
The Institution Medal, 1960, for 
the best Paper presented to a 
Region or Section by a member, Mr 
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several suggestions aimed at bringing about a m 


ientific 


Scaife Meda 
best Paper I 
Journal of the 
than those presente 
Sections), Mr. H. Gri 
paper ‘Precision 
search’ 
The Lord Austin 
the best essay ut 
graduate to Mr. P. I 
essay on ““The Maintaining of Pro 
duction Potential wi rter Work 
ing Hours by means of Advance: 
Management and Productior 
niques” 
Schofield Tra 
1960, to Mr. J. S 


CANADIAN FIRM APPOINTS 
BRITISH AGENTS 


Te Roller Die 


Evans Avenue 
Canada, have { 
European sales, s¢ ry 
tion engineers fo 
G. E. Simn 
27 Broomgrove | 
[The Canadian com, 
ture a 
productivity equi 


complete 


sheet-metal 
coiling 
forming 
presses, 
single- or multi-strand 
tion machines for 

speed slitting lines, 
details of these machines 
given in the “New P 
Equipment” section in 


issues of this Journal 


uncoiler 


PERSONALITIES 


IN THE INDUSTRY 
£1,500,000 EXTENSIONS 
FOR W. H. A. ROBERTSON 
AND CO. 


New Scope for Heavy 
Mill Equipment 


Rolling 


i foe {1,500,000 extension to the 
works of W. H. A. Robertson 
and Co. Ltd., Bedford (a member of 
1c Tube Investments Engineering 
Division) which was held up in 
June, is now being resumed, and 


should be completed by the end of 


The hol s due to the 
hortage ol kil 


lifficulties foreseen in manning the 


labour and 
xtensions, matter hich have 
been met by a housing agreement 
with the Bedford Town Council 

rhe project will include heavy 
machine and erection bays capable 
of handling weights up to 300 tons, 
this placing Robertsons in an 
advantageous position for heavy 
plant manufacture 

W. H. A. Robertson and Co 
design and produce rolling mills 
forging machines and other engineer 
ng plant and equipment 


BRIGHTON FIRM ACQUIRE 
NORTHERN IRELAND 
FACTORY 
LLEN WEST and CO. LTD 


ectri motor control gear 
Brighton, have 
j. it CGsovern 


Newtownards 


mm for 
imediately gx 
and wiring ol 
West contactor 
tinuity of employ- 
i labour force 
WOrkK increase 
it the factory 
siderably aug 
to four vears will 
about 400 
tthe works Manager 
appointment and 
1, as required, will be 
recruited locally. It is not intended 
to transfer permanently any of the 
Brightor staff to Northern Ireland 
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IETAL NEWS 


PLANS TO PROMOTE 
LEAD 


HE formation of the European 

Lead Development Committee 
to co-ordinate and expand promo- 
tional work throughout Europe is 
announced following meetings in 
Rome between representatives of 
the French, German, Italian, Spanish 
and United Kingdom lead develop- 
ment associations and the Belgian 
and Swedish lead producers. The 
LDA, London, will be responsible 
for the secretarial work of the new 
committee under the guidance of a 
steering group comprising France, 
Germany, Italy and the United 
Kingdom. 


The consumption of lead in all 
forms in Europe has risen in the last 
four years by about 120,000 tons 
11 per cent) to 1,200,000 metric 
tons in 1960. Preliminary figures 
for the first half of 1961 show that 
the growth is continuing for Europe 
as a whole despite some levelling off 
in the United Kingdom, where 
consumption per capita is the 
highest in the world 

This expansion in consumption ts 
the result of the steady growth of 
most uses. Batteries now consume 


30 per cent more lead than four 


years ago, the rise, which is expected 
to continue, reflecting the more 
widespread use of motor cars. The 
use of lead for radiation shielding is 
expanding but precise figures are 
not available in all countries 

The meeting completed pre- 
liminary arrangements for the first 
International Conference on Lead 
to be held in London from May 
22 to 25, 1962. The emphasis will 
be in the use of lead for batteries, 
cables and nuclear shielding, and 
other sessions will cover economic 
trends and research. The full 
programme will be announced later 

Technical aspects of many lead 
uses were examined by the Com- 
mittee. There are differences in the 
techniques used in various Countries 
for lead cable sheathing and thes¢ 
will be described in special reports 
shortly to be issued. In sheet and 
pipe, too, there are striking con- 
trasts in applications which will be 
illustrated in forthcoming inter 
national publications, showing lead 
in modern building he need for 
better sound insulation is creating 
new demands for lead _ which, 
because of its weight and limpness, 
is specially suitable as a sound 
barrier. 

The future activities of the 
Committee include the publication 
of technical and promotional book- 
lets and a European lead bulletin 
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GERMAN ROLLING MILLS 
IN THE U.K. 


A! present, a continuous billet 
mill and a continuous rod mill 
including all ancillary equipment 
are being built by Schloemann 
Aktiengesellschaft, Dusseldorf, for 
Appleby-Frodingham Steel Co. 
Ltd., Scunthorpe. Both plants are 
scheduled to commence production 


in 1962 


The four-stand billet 
advance two-high reversing an 
will be chiefly used for preparation 
of the starting material required for 
the rod mill; it will also manufac- 
ture semi-products for direct resale 

[The rod mill is designed to 
handle a diameter range from 

in. to 14 in. at a monthly output 
of up to 30,000 tons he unit 
provides for four-strand rolling in 
the roughing train, and two-strand 
operation in both intermediate 


trains, as well as the finishing trains 


NEW DEVELOPMENT 
COMPANY FOR 
MANUFACTURERS OF 
MARKING MACHINES 


DWARD PRYOR AND SON 

LTD. of Broom Street, Shef- 
field, 10, manufacturers of marking 
devices, announce the registration of 
a new company known as “‘Edward 
Pryor Developments Ltd.’ rhe 
Development Company will devote 
its activities to the design of 
automatic marking machines and 
ancillary equipment. The Board of 
the new company is Mr. G. R 
Pryor, Hon.M.1.Prod.E. (Chairman 
Mr. A. Throp, M.I.Mech.E., 
F.B.1.M. (Managing) and Mr. A. E 
Godbehere, A.Met., A.I.M Mr 
Throp remains on the board o 
Edward Pryor and Son Ltd., but 
relinquishes his executive position 
and is succeeded as deputy managing 
director by Mr. C. Ellis, A.M.I.- 
Mech.E., M1. Prod.E 


TRANSFER LINES AT THE VOLKSWAGEN FACTORY 


“HE illustration shows two Weingarten fully automatic press transfer lines 
Two of the finished work-pieces produced on these lines can be seen on the 
conveyors which run along the back of the press lines at two different levels 
one being an inner door panel and the other an outer door panel. For these 
components, the operator places the blank into the infeed device at the head of 
the line and the whole set-up is entirely automatic from then on. The 
Weingarten press at the head drives the automatic feed which grips the work- 
piece at each tool station, raises it and feeds it forward to the next tool station 
The first press also engages the subsequent single-acting crank presses which 


operate on separate strokes 


In the first line shown, an annealing station is provided after the third press 
lf required, it is possible to provide a welding station in a similar way. 
If the machines are required for small batches it is simple to remove the feed 


mechanism and feed each press by hand 


angles to the transfer feeding 


In this case feeding takes place at right 
Instead of blanks it is also possible to feed coil 


material, the line then becomes fully automatic 
British agents for Weingarten presses are Pearson Panke Ltd., 1-3 Hale Grove 


Gardens, London, N.W.7 
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MANUFACTURERS 
EQUIP ELECTRICAL 
LABORATORY IN 
HONG KONG 
British 
Manufact 
] were holdir ig 
ubilee Export Confe 
ynndon in October, Mr 
Minister of 


officially 
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INCREASED EUROPEAN 
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PRIMARY MILL FOR 
PARK GATE’S 
NEW STEELWORKS 


AVY and UNITED 
ENGINEERING CO LTD 
Ashmore 
from 


member Davy 


ip) h cured ontract 
Par 
f 


I lary 
the new 
Park Gat 
new it 

1am I 
pproximately 


hates 


integrat« 


Crate 's 
its muitial ain 
ol int ingot cay 
$25,000 tons t 


jual 


MIN) (MM) f 


rnal needs of 
Gat 


t10n 


h Park 
produc 


enginec 


100 h Pp 
ly supply ranging 
>in. to 1 7 14 in 
» feed continuous billet 
ww strip mills which Park 
) propose to install, as W 
xisting finishing mil 


OPEN GENERAL EXPORT 
LICENCE FOR IRON AND 
STEEL SCRAP 


he request of the Minist 
Power the Board of Trad 
permitting 
i baled iron 
ding an 
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London, 
4071 ‘ 
General Licence (price 
g obtainable 


by post 54d are 
1 H.M. Stationery Office, King 
and branches 


London, W.C.2 
923 


telephone 
r 





FORMING CORRUGATED CULVERT 


i get forming equipment, de 
4 signed and built by Pacific 
Roller Die Co., Inc. of Hayward, 
California, for U.S. Corrugated 
Culvert, is capable of producing 
locked-seam spiral corrugated cul- 
vert faster, more economically, and 
in a larger range of sizes than ever 
detore. 

Using the new equipment, the 
company can fill orders in far less 
time than others using conventional 
machinery. Six to 8-in. dia. culvert 
can be produced at a rate of 15,000 
lineal ft. per day, as compared with 
an estimated output of 800 lineal 
ft. per day by manufacturers of 
riveted-seam spiral corrugated cul- 
vert of the same size 

In addition to its greater speed, 
he U.S. Corrugated Culvert pro- 
duction line can be operated by 
only three men—a mill operator 
and two men on the runout table— 
compared with as many as 15 
required to operate other types of 
machinery used to produce the same 
material. 

[The new equipment is easily 
adjustable to the production of any 
diameter culvert, from 6 to 48-in 
At present, U.S. Corrugated Cul- 
vert is the only manufacturer 
capable of mass-producing locked- 
seam spiral corrugated culvert in 
this range of sizes The only 
adjustment necessary to change the 
diameter is to change the angle at 
which coils of galvanized or hot 
rolled steel sheet are fed into the 
forming equipment 

Finished culvert is automatically 
cut into any desired length to fit 


Equipment for 


i 
: Me 


| 


f 


hipping 


a flying saw 


customer specifications of 
requirements DY d 
adjacent to the runout table. Lengths 
are precisely controlled by adjusting 
a gauge on the runout tabl 
The equipment is 
simple and efficient, giving trouble- 
free operation and accurate forming, 
with no scratches or checks in the 
galvanizing The spiral locked 
seam is formed on the sides of the 
corrugations, producing the strongest 
possible sections 


compact, 


Coils are fed int 
either 45 or 90 ft 
slower speed being used 
gauge material 

U.S. Corrugated Culvert is pro- 
juced in two corrugation designs 
l4-in. pitch by j}-in. depth, and 
2-in. pitch by 4$-in. depth he 
smaller corrugations are used on 
6, 8, and 10-in. dia. culvert, the 
larger corrugations on 12 to 48-in 
dia. sizes 

Locked-seam spiral corrugated 
culvert is made from 18- to 12-g 
Beth-Cu-Loy = galvanized 
manufactured by Bethlehem Steel 
Co. Sheets are supplied in 29-in 
wide coils, slit to make two 14$-1n 
coils. Bethlehem sheet is specified 
exclusively for production of the 
culvert 

The company produces culvert 
used for conduit, heating and 
ventilation ductwork, drainage and 
transportation of fluids. Plans are 
being made to include a perforating 
operation which will produce per- 
forated culvert with positive control 
in alignment of holes 


sneets, 


WELDING IN 
SHIPBUILDING 


fe autumn meeting of th 
Institute of Welding took the 
form of a Symposium on Welding 
in Shipbuilding, organized jointly 
with the four leading British Ship- 
building institutions (Royal Institu 
tion of Naval Architects, Institute 
of Marine Engineers, N.E. Coast 
Institution of Engineers and Ship- 
builders, Institution of Engineers 
and Shipbuilders in Scotland It 
is believed that this was the first 
full-scale symposium devoted to 
this subject anywhere in the world 


Chirty-four technical papers, 14 
from the U.K. and 20 from seven 
other countries, were presented at 
seven technical sessions from Mon- 
day, October 30 to Friday, Nov- 
ember 3 About 400 delegates 
registered for the Symposium, which 
was opened by Vice-Admiral Hughes 
Hallett, Parliamentary Secretary to 
the Ministry of Transport. During 
the week receptions were held by 
the chairman and committee 
Lloyd’s Register of Shipping, 
Shipbuilding Conference and 
the Institute itself following the 
address given by the president of 
the Institute, Mr. H. West. M.S 
M.I.Mech.E., M.1.E.E., M.Inst.¥ 


The Institute’s annual dinner was 
held at The Connaught 
London, on Wednesday, November 
1, at which the toast of the Institute 
was proposed by the principal guest, 
The Rt. Hon. Lord Carrington 
K.C.M.G., M.C., First Lord of the 
Admiralty. Following a reply by 
the president of the Institute, the 
Vice-president of the Institute, 
Mr. I Redshaw, M.Eng 
M.R.I.N.A., proposed the toast of 
the Guests, the response being 
given by Mr. F. I. Geddes. M.B.E., 
C.I.Mar.E., chairman of the tech 
nical committee of the Chamber of 
Shipping 


> 
Rooms, 


NEW M.I. COMPANY 
IN CANADA 


N ETAL INDUSTRIES L 

4 is setting up 2 new omp 

in Canada It will be 

Dominion M.I Ltd. and 

have its head office and works 

Montreal with a branch office and 

repair department in Toronto 
Dominion M.I. Ltd., will 

concerned with the promotuon 

the M.I. Group’s products in the 

Canadian market and with th 

manuf?cture of specialized electrical 

control systems and equipment 
President and general manager of 

the new company, will be Mr. E. A 

Chandler; general sales manager 

will be Mr. L-. J. Tamblyn. 
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SHEET 


PROTECTION OF 
STAINLESS STEEL 
SHEETS 


NEW method of giving 
polished stainless steel sheet a 
protective covering has been de- 
veloped by Firth-Vickers Stainless 
Steels Ltd. of Sheffield 
The covering, made of PVC, or 
latex-backed paper, results from 
several years of experimental work 
carried out by Firth-Vickers, who 
have long realized the importance of 
avoiding unnecessary damage to 
polished sheet during transit and 
handling at fabricators’ works 


As manufacturers, Firth-Vickers 
handle sheets with great care at all 
stages of production, any polished 
sheets showing signs of accidental 
damage beine _—irejected The 
finished sheets are carefully packed 
using a fine tissue paper or cellulose 
wadding as interleaving between 
adjacent polished surfaces so that 
when despatched they are in perfect 
condition 

When, however, polished sheets 
are unpacked at fabricators’ works 
there are many opportunities for 
damage. Warehouse facilities may 
be inadequate or staff may be 
inexperienced and unaware of the covered from experience i 1e be encouraging and the possi 
cost of the material they are first machine At the sam me, bilities are being explored of pro 
handling. Abrasion and scratching good quality paper with a k ducing a thin adhesive tape having 
can occur while sheets are being cut backing and low tack adhesi : the protective characteristics o 
into blanks or through the careless became available in widtl J PVC with the greater plasticity of 
stacking of blanks at a press 48 in the polythene. Such a tape could 


. _— he } 7) . 
There was no widespread demand The motor-drivet then be used both for protection in 


for protective coverings from users machine can deal with 
of stainless steel sheet until thin sheets now manufactured uy 
PVC film with a low tack adhesive length Firth-Vickers can The motor-driven laminating 
back became available. Used initi- sheets up to in. wi V : machine has been incorporated ir 
illy for covering 4-in. wide polished paper tape in one strip « j the inspection conveyor line 

strip, it was at first applied by hand, in two strips le Wi of th Firth-Vickers so that the tap 
one man holding the roll and allow- PVC tape is governed by the present protection can be applied imme 
ing the film to peel off while a supply of film to the tape manu diately after the sheets have passed 
second man applied it to the strip tacturers, t it is understood é inspection This avoids the possi 
surface, attempting at the same ape up t t least 36-in € bility of any damage being incurred 
time to eliminate air bubbles and ventus ve available and of the sheets getting dirty 
creases. A small number of polished Althouch | the: t rote between inspection and despatch. 

sheets were also covered experi- ehee eae, ; : 
mentally with this narrow material, 
a number of parallel strips of PVC 
being put on edge to edge, but this 
was a laborious process and the 
labour cost was unreasonably bigh 


handling and through the pres 
Operations 


id ‘ protec- After passing through the laminat 
tion against most forms of damage, ing machine, the speed of which i 
there is doubt about their suitability synchronized to match that of the 
for press work Phe t inspection conveyor, the sheets pass 
promise at present “ms els on to a further conveyor for cutting 
protected sheets to be used u th to final size, packing and despatch 
The next stage in development stage of the cut 
was to construct for the 4-in. wide pressed Chis ensures 
strip a small pinch-roll laminat- that moment the blanks 
ree device nt side guides for from scratches and abrasions. CHANGE OF ADDRESS 
the strip his successful small protective tape should be removed si GENERAL STEEL AND 
machine was the forerunner of at this stage and pressing proceeded IRON CO. LTD. have opened 
further laminating machines which with using either a loose thin sheet of West End offices at 30-32 Mortimer 
Firth-Vickers designed and built polythene or some press lubricant to Street, London, W.1 relephone 
for sheet protection. The latest minimize scoring by the press tools MUSeum 8471-3. Cables: Stelirne 
machine is motor driven and The results from using thin poily- London, W.1. Telegrams: Stelirne 
ncorporates various features dis- thene film for this purpose seem to London, Telex 
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IETAL NEWS 


APPOINTMENTS and 


William 
Rigg, B.Sc. 


STAFF CHANGES 


The Minister for Sciercce, Lord 
Hailsham, has appointed five new 
members of the Council for 
Scientific and Industrial Re- 
search, They are Mr. L. I 
Bedford, director of engineering 
Guided Weapons Division, English 
Electric Aviation Ltd.; Mr. G. B. R 
Feilden, F.R.S., managing director, 
Hawker Siddeley Brush Turbine: 
Ltd.; Professor E R H Jone 
F.R.S., Waynflete Professor of 
Chemistry, Oxford University; Pro- 
fessor O. A. Saunders, F.R.S., 
Professor of Mechanical Engineering, 
Imperial College, London; and 
Mr. H. C. Tett, chairman and 
managing director, Esso Petroleum 
Co. Ltd 

Three members who 
pleted their five-year term of office 
have retired: the former chairman 
Sir Harry Jephcott, chairman 
Glaxo Laboratories Ltd.; Profe 
C. E. H. Bawn, F.R.S., Professor « 
Inorganic and Physical Chemistry 
Liverpool University, and Sir Willi 
Jackson, | R S., at present Director 
of Research and Education, A.E 
Manchester) Ltd. A fourth mem 
ber, Sir Walter Drummond, who 
was also due to retire in Septemb 
has been reappointed for a period 
of three months 


have com- 


. 


At the annual general mecting of 
the British Standards Institution, 
Mr. Geoffrey Cunliffe, managing 
director of Norcros Ltd., was 
elected president of the B.S.1. in 
succession to Mr. R. E. Huffam 
Mr. Cunliffe kad earlier been 
elected chairman of B.S.1.’s General 
Council. 

Tributes were paid to Mr. Huffam 
for his three years’ service as 
president of B.S.I. and chairman of 
its General Council. He was elected 
a deputy-president Sir Herbert 
Manzoni (City Engineer of Birming- 
ham) and Mr. John Ryan (vice- 
chairman, Metal Box Co. Ltd.) were 
re-elected as deputy-presidents. 

Mr. A. D. Bonham-Carter, United 
Kingdom co-ordinating director of 
Unilever Ltd. succeeds Mr. Cunliffe 
as chairman of B.S.I.’s_ Finance 
Committee. Also announced was 
the appointment of Sir Anthony 
H. M. Bowlby as chairman of 
B.S.1.’s_ Engineering Divisional 
Council in succession to Sir Stanley 
Rawson, whose term of office had 
expired. 
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Mr. G. ¢ Bateman 
Engineering, Birmingham, it 
junction with Mr. L. W. Po. 
een appointed midland repr 

\ Pearson 


ympreh 
comprenen 
: 


Welfare Society 
appointment 

the Society 

43 years exis 

arose earlier this 
John Marsh, who in 

Sir Robert Hyde, th 
founder and first direct 
an invitation to become 


* rn ALanagement 
ul sritish Institute of Manageme 


1c 


lirector 


* * * 


The British Iron and Steel 


Federation announce t ollowings 


appointments 


y 


managit 
n and 
industr 
ganization- 
his P resent post of finan 
he Federation; Mr. J 
sistant director con 
| Gollop, 
ics); Mr 
directo training): 
r, assistalr 


ind Mr. K 


r 


I I Colkett, 
McCarthy and Mr 
have been appoint 
Castrol Limited, pa 
of the Castrol Grou Ip 

The new directors 
combined total of 
will continue 
executive positions 
pany 

* * 


th 
ul 


Iwo new appointment e 
board of Black and Decker Ltd. 
are Mr. J. C. Brooman, F.C.A 
export sales director, and Mr. E. A 
King, A.C.A.—financial director 
Mr. Brooman joined the company 
in 1952, Mr. King in 1954 

Also announced are the appoint- 
ments of Mr. J. H. Longland as sales 
manager in the United Kingdom and 
Mr. R. K. Symmons as marketing 
manager 


Mr. William 
been appoint lan 
of Firth Cleveland 


“Tools Ltd., 


a member 
Group. He w 
( wi ae 

Staff 


} i Star, 
electri power tool ym 
Black and Seater I 

; na } ' 
i 


, nn} 
been compl 


director 

talian); 
Mertens, administr 
Belgian); Mr. A 
director (American 


Ceurvorst, director 


Mr yg 
technician f he Dubli 
office and factory of Coates 
Ireland) Ltd., recently trar 
to Coates Bros. (Es ast t Africa) L td. 
one of the Coates up of print 
ink manufacturing companies 
will work in the Nairobi laborat 

* * * 

The Brockhouse Organization 
announce the appointment of Mr. 
G. H. Woods as sales and com- 
mercial manager of Thomas Chat- 
win and Co. Mr. Woods has had 
30 years experience in the small tool 
industry and was formerly com- 
mercial manager of the B.S.A. Small 
Tools Division. 

Continued in page 92 
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Changes 


Mr. R. G. Monkhouse, 

of the centra I 

at The Unit 

Workington Iron an 

branch is been peinted work 
Nr 

Peec 


rhe Council of British Manu- 
facturers of Petroleum Equip- 
ment announ the appointment 


Mz K B.Con 


Sir Ivan St 


feford, G.B.I 
man and managing dire 
Tube Investments Ltd., 


11S 


ica managing 


mbridge 

Dunlop, 

ippointed 

t he Tube Investments 
subsidiary, New Conveyor Com- 
pany Ltd. of tl 

ang manutac 


sollie 
anaill 


LWICK ICSif -T 


“GOLIATH” TRADE MARK 


TRQUHARI MACHINI 
FOOLS LI! aber 
1aci« Street } 
ondon, E.C.2, announce 
rade Mark “‘Goliath”’ under 
the well-known range of shear 
cropping, bending and p i 
machines have been marketed both 
n this country and overseas for the 
20 years, has now been registered 
Trade Mark (Nos. 802687, 8 
“Goliath” machines are being 
manufactured at their new works at 
Kingston-on-Thames from the origi- 
nal patterns, so that interchange- 
ability of parts is ensured and spare 
parts can be supplied for even the 
earliest models. 


OV er 


I 
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manager 

I ering workshops 
ed Steel Companies’ 
i S.ecel Company 


ASTM CHANGES NAME 


ie I 
Soci 
has been 
American 
Materials 


A COURSE IN APPLIED 


jie 


PNEUMATICS 


Forthcoming 
7 
Events... 
December 5 
The Institution of Plant 
Engineers (Peterborough 
Branch). Non-Destruct lest 
ing” by F. Hinsley, F.I 
Room t 
Peterb« 
Joint 1 , W 


f Producti Engin 


December 7 
Liverpool 
Society. L} | 
Meta t Lr mas, in 
Department f ta rev The 


Metallurgical 
Exy ve Forn : 


December 11 
Lincolnshire Iron and Steel 
Institute. D ' nt 


L 1 ‘ 1 NV I iv 


December 13 
North Wales Metallurgical 
Society. Rad toy n Metal- 
re Sor nt ni 


p.m 
The Institution of Plant 
Engineers (Western Branch). 
Safety y I Crar ] 
Grand Hotel, Bro 


OBITUARY 


juropean 
During 
company hz 
tools and 
under leas 
UK rearm 
played thei 
of Ame nn 

A few years ag 
started the manufac 
business, taking 
South-West London 
expansion of business, he fo 
companies to handle « 
section 


MacMillan. 


ing oO! 


ved hi 
at Glasgow 
He rved hi 
4. and J 
n ngineer ind 

hip builders, and becam« 


engin 
> 


c 


marin 
i th 


tl onveyan 


a th 1cumati ( 

Extraction Co. of Manchester, 

later the irrier-Owen Engin- 
Ltd., London 


In 1933 he joined Controlled 
Heat and Air Ltd. as chief designer, 
and was appointed managing direc- 
tor in 1945. During the period of 
his office the company and the 
group with which he was associated 
made continuous progress 
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Publications 
for Industry 


The fourth of the books published 
by Alcan Industries Ltd. on body 
building in aluminium, has been 
issued, bringing up-to-date the 
information in their previous series, 
entitled ‘‘Light Alloy Bodies’’, which 
nas been in use by bodybuilders for 
some years 

Book 1 deals with materials and 
general practice, Book 2 with 
platform and truck bodies, Book 3 
with pantechnicons and box vans and 
Book 4 with tippers 

Copies of these books, also wall- 
charts showing aluminium section 
and castings for bodybuilding, can 
be obtained from any of the sale 
offices of Alcan Industries Ltd 

* . * 


Several operations occurring 
simultaneously at widely separated 
locations on view by your desk 
whenever you wish By providing 
a means of visual inter-communica- 


tion for industrial, commercial and 


scientific uses, closed-circuit tele 
vision installations are to-day saving 
time and money throughout the 
world. This is the theme of a new 
pamphlet just published by E.M.1 
Electronics Ltd 

With the ever-increasing num 
of applications for closed circuit 
television—-over 90 are listed in 
another recently published book by 
E.M.1.—-the ancillary 
equipment grows. This equipment 
varying from remote iris 


Variety ol 


control 
equipment to camera acoustic hous 
ing, is the 
new book 
illustrations 
specifications, t book include 
urticle on ‘“‘How E.M.I. closed 
circuit television works 

Both pamphlet and book are 
obtainable from E.M.I. Electronic 
Ltd., Instrument Division, Hay 
Middles« x 

* 


* : 
At a time when the Chiet 
Inspector of Factories’ report ju 
published shows last year 
industrial accidents 190,266 
more than the previous year 
ending in death—a new edition of 
Safety and Health in Industry” i 
being made available without cost 
Ihe seven major sections of this 
150-page publication with over a 
hundred photographs, diagra 
charts, and other illustrations cover 
] Machine Guarding, (2 In 
dustrial Health Engineering, 3 
Personal Protection, (4) Material 
Handling, (5) Housekeeping and 
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ection, 


Maintenance, (6) Fire Prot 
7) General Section 
In a ‘down to earth” foreword to 
the publication deploring the rise in 
accidents, Former Deputy Chief 
Inspector of Factories, R. Bramley- 
Harker, calls for “* g more” 
He lists among his suggestions 
Plan a Safety Campaign; 
I 
( 


omething more 


lraining; Foreman Training in 
Safety; Plan a Safety Code; Organize 
a Top Hat Safety Course for the 
“Top Brass’; Tighten Discipline 
He concludes his foreword with the 
thought-provoking 
direct action 1s require 
made n decrease 
ccur nor can be pe 

This book has e duced 
primarily as : to-read guide 
on basic Safety ind Welfare 
in Industry particularly 
useful to e yreman, works 
Manager, or executive, anxious to 
prevent the loss to industry of some 
annually 
t only a 
idents 


20,000,000 man dav 
Strikes and 
seventh lost time as <¢ 


Copies of the book 
I 


( 


| 
1 


hy 


without cost from 
Health and Safety Ce 
Horseferry Road, We 
London, S.W.1 
e 
That minds matt 
machines in the training 
engineers is one 
emphasized in an arti 
I training whicl 
er Decemb 
Forge 
the Brockhous 
The 1s 
illustrated 
mechanized 
at on ol 


toundries 


idiary 
hibited for t 
year’s Motor Sh« 

Other fe 


x 


countries 


1 are noW 


irge 
Ar EC Sas 


being manufactured on a 
in the U.S.A. for use in plastics, for 
wood preservation and for many 
more purposes, including the dis 
infection of hospitals and hospital 
sheets and blankets. In this issue 
appears an illustration of a very big 
plant for making organotin chemicals 
at Carrollton, Kentucky 

he fouling of shi» bottoms while 
anchor has to t 
ft 


ling 
LOUIITI£E 


" 
i 
| 
i 


the ships are at 
combatted by means of anti 
paints and treatment. A_ recently 
developed 


consists 


ethod for doing this 
fine spray 


the Kee 


n harbour. Th 


rganotin 
when the 
treatment < | ly 
marine growths and 
savings in the amount 
for propulsion 

Tin and I 
free of cl 
Institute, 
Greenford, ! 


offices overseas 


Bulletin’ 

papers reporting corrosion 
nickel-containing steels in ¢ 
and tropical atmosphere 
recent literature covet 
carried out to determ 
nical properties of st 

the resistance of various 
containing materials in spe C t 
rosive media. Worthy of particula 
note among the item t 


relating 


heat-resisting a a a grout 
concerned with cations 
| pments 1 na work n 


aval 
IeVeloy 


relating t 
properties of permanent magnet 
alloys and cast 9 per cent nickel stee 


perhaps b 


are available from Th 

ternational Nickel Mond 

1, Thames House, Millbank 
ondon, S.W.1 
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NEW PLANT 
and 
EOUIPMENT 


{ monthly review of new machines, 
equipment, processes, etc., of interest to 


the producer and user of sheet metal 


Hydraulic Press ram return, ejection and return stroke of the 
YACK AND KIESSELBACH G.m.b.H., Dusseldorf, are automatically operated. An emergency stop 
Western Germany, have recently added a new press butt provided to halt tl 
to their range 
The new model (Fig. 1) has been designed tor coining prot y metal telescopic enipe rhe piston is also 
deep drawing and extruding of light and comparatively ted throughout its travel by guards attached to th 
large components. For these purposes, a bed area larger and re ' = . 
in caoumection to the press ane is needed than is the : K Selling Agents for Sack and Ki selbact 
case with the standard cold hobbing and coining press¢ uu are Rockwell Machine Tool Co, Lid., Wels! 
Also, a positive automatic ram return and an automat I igware Road, London, N.W.2 
ejector are required To meet these requirem 
new press has a bed 29 in 29 in. Maximum tonnage 1 Helical-Weld Aluminium Pipe 
ARGE-SCALE production of aluminium pipe in size 


1e cycle at any point 
guideways for the bed inside the uprights are 


r rear of the bed 


250. The power of the ram return and ejector is approx! 
2 he powe I 
mately 6 per cent of the selected working pressure In - ble. d — 
common with their other models, this press is of the uj <S-In. Gia. 18 NOW preg» Me to ry successful 
up-stroking type. Rapid approach speed of the ram is ptation to aluminium of the helical-weld method of 
3 “ le cant am re m. fos ng. Until now the two main types of aluminium 
3 in. per sec., the working speeds per sec. being 0.4 in. for . be , 
p to 50 tons and 0.1 in. above this tonnag tubing that were available in large quantities, extruded and 
pressure up to tons anc n. above tills mnage . - 
| t : tubing, have teen limited by practic 
Return speed is 4 in. per sec Maximum daylight i : ubi have teen limited by pract cal 
Pte and atenk mn §S is ratic naximum diameter of approximately 
23 in. and stroke i L oe anes ys : 
Approximate weight of the press complete with contro! in he method —— used to fabricate larg 
necial base is eons jar er pipes, bending plates into cylindrical shapes 
<4 eget = : n tin then oneitt r ] . ‘t ly < i 
Operating controls are situated in the unit interpo Se, Won are : ng udinally, does not always lend 
between the hydraulic pump unit and the press ‘ as large-scale procuciion 
facilitate setting, the ram can be stopped at any point in : 
I lose the press, two switches must b tially of feeding metal strip into formers or a series of 
Oo CIOS ess, wi SV ches mu . 4 - 
rollers set at an angle so that the strip describes a helix 


ated simultaneously ‘ tipe : : , 
asi ve through the machine. The resulting helical seam 


th 


and pump units is 10 tons, and no 


method of making helical-weld tube consists 


ded continuously and automatically. The tubing 
in very long lengths and to accurate limits 
was first developed for steel pipe at the end 
entury but it took many years of improvements 
in automatic welding techniques, and 
continuous weld testing and quality 
he production of consistently high-quality 
became a practical proposition. Becaus 
rea demand for thin-walled aluminium pipe 
iameters, Alcan Industries Ltd. (then Northern 
1 Cor , undert 9 ir llaboration 
ld equipment, a 
development worl he production of 
he close tolerances tl 
permit welding to tak 

lng ce 1OnsS 
ng is now ng offered, in sizes from 
with wall thicknesses up to j in., by 
ish companies: Apitubes Ltd., Bristol Aerojet 
rhe British Steel Piling Co. Ltd. Apitubes are 
e on helical-weld equipment designed and 
yne works; Bristol Aerojet Ltd 
type of machine which produces 


g pipe a 
eir Jarrow-on-T 

ped a different 
ld tube to exceptionally close tolerances for the 
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more specialized types of application; and The British 
Steel Piling Co. Ltd. are operating a ‘‘ Driam ”’ helical- 
weld machine at their Claydon Works, near Ipswich. 

On the Continent at Oberhausen, near Dusseldorf, 
Intercontinental Enterprises G.m.b.H. are building their 
“ Heliweld”’ plant. This equipment is capable of 
forming tube uf to 120-in. dia. from str'p up to 4-in. thick; 
it can therefore be used for making cylindrical vessels and 
tanks as weli as tubing. 

For all trials on helical-weld machines in this country 
Alcan Industries Ltd. advised on machine adaptation and 
supplied Noral strip up to }-in. thick in large coils of the 
higher strength alloys. Their associates, Aluminium 
Laboratories Ltd., Banbury, fitted the MIG and TIG 
welding equipment to the machines and established 
correct welding procedures 


All-steel Shear with Automatic Feed 
Ee Series 6216 Cincinnati shear (Fig. 3) equipped 
with automatic handling devices simplifies the 
cutting of 4 in. 16 ft. long steel plates 

The front conveyors include a storage area and centring 
unit in addition to a lower feed table and overhead feeding 
arms. 

Steel plates to a maximum of 4} in. thickness, 8 ft. in 
width and 16 ft. in length are delivered to the feed area 
by an overhead crane. As the material is fed through 
the shear, required blank widths are measured accurately 
with a power-operated back gauge 











— Helical- 


minium pipe 





Sheared pieces are discharged at the rear of th 

by means of a rear conveyor and scrap separating devic 
Floor-mounted controls interlock the machine cycle wit! 
the front and rear conveyor equipment for safe and con 
venient operation. Other features incorporated in t 
shear include hydraulic holddowns, ball transfers in the 
table, 48 in. back gauge range, power operated, and 
automatic pressure lubrication Further informatior 
from the Cincinnati Shaper Co., P.O. Box 111, Cincinnati 
11, Ohio, U.S.A 


Miniature 300 amp. TIG Torch 

NTERLAS LTD., Ampthill, Bedford, announce a new 
lec water-cooled miniature torch, which is claimed to 

unlimited applications in confined areas, as smal 

in dia 

head height including transparent Vycor nozzl« 
in. and uses a tungsten electrode 14-in. long 
accommodate tungsten diameters of 0.010 in., 
0.030 in., 0.040 in., 4 in., ¥ in., and } in 


0.020 


inclusive 

Although small, the Tec miniature is capable of welding 
up to 300 amp. continuous duty cycle. It weighs approxi 
mately 2.4 oz. and has an overall length of 64 in 
feature of tip-of-the-torc 


>} 


It includes the 
transparent gas 


construction 


proven 


cooling, nozzle and sturdy one-; 
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Clutches and Brakes 


A COMPANY recently regist« 
42 the title of Wichita United 
Estate, Essex, h been set up 
facture and sale of ‘* Wichita 
Europe and British Commonwealt 
including South Africa 
These clutches and brakes have a wide range of applic 
tion, and problems of speed, smoothness 
of engagement or disengagement with all types of 
problems of tension control, of braking without 
heating and many other problems of this nature 
solved, it is claimed, by their use. 
The Air-Tube ] 
claimed, 


and frequency 


combpine 


disc clutch (Fig. 4 
eatures of the disc-type clutch with the : 
of direct air engagement; pressure applications 


compressed air in a rubber tube 

The Neoprene tubes reinforced with nylon used carry 
no torque and apply axial pressure only They are 
insulated from heat generating surfaces by moulded 
asbestos pressure plates bearing moulded ribs that form 
centrifugal blowers—drawing cool air in at the centre and 
discharging it at the periphery This type of tube 
eliminates packings, pistons, diaphragms and also linkage 
of mechanical clutches 

All torque is carried between the friction discs and the 
cast-iron floating plates. Releasing springs fitted between 
the plates ensure complete disengagement and allow no 
drag at all. 

The clutches and brakes are manufactured in four 
main designs: standard ventilated, special ventilated (this 
is for high heat dissipation), low inertia and water cooled 

Ihe complete range starts from a single plate 6 in 
friction disc dia. =) 


giving a torque rating of 2,325 in. | 
at 100 lb. per sq. in. air pressure, and estends to a « 
plate 48 in. which will give a torque of 1,650,000 in 
100 Ib. per sq. in 

These clutches and brakes are employed on refractory 
producing presses and extruders, in earth moving and 
construction, on such equipment as drag lines, scrapers, 
cranes, etc., in metal-working and processing equipment 
of all kinds including pay-offs, rotary flying shears, 
recoilers, presses, wire straighteners and benders, etc 


SHEET METAL 
December 1961 


INDUSTRIES 


Biowpipe for Cutting or Welding 
y new blowpipe i 
f nozzle can be 
a welding torch Claimed to 
its type available in Britain (Fig. 5 
juire any conversion at the bottom of the 
dition back-firing has been eliminated 
Double Duty Demon, it weighs only 1} It 
to manipulate. It will cut sheet metal and 
to 2 in. thick, weld steel up to } in 


now i 
converted 


torch has been specially designed 
f non-metallic composition with 

rhe torch is supplied with three 

ing nozzles which will handle most 

I ff everyday welding and cutting 
xc is marketed by Suffolk Iron Foundry 
ifbronze Works, Stowmarket 


Phosphating Process 

hig Paints Division of I.C.I. has developed 
introduced Kephos ” (Patents pending), a non- 
phosphating process which dispenses with 
and tank-heating, forms no sludge in the proces- 
k and produces a sealed phosphate coating. This 
claimed to enhance paint adhesion and resistance 
creep in the same way as conventionally produced 
¢ or iron phosphate coatings. The improvement in the 
rrosion resistance of paint systems is quite outstanding 
yssibility of work being contaminated by water- 

ities is eliminated 
* contains a sca 

esistant to protect 


and 


l sufficiently 


transport or 


which 


during 


er 


work 
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temporary exterior storage for up 
torage up to six months Under n 
conditions, work can be welded throug! 
film. This enables items to be 
so that shrouded areas sucl 
receive some protection 
Kephos s not confined 

applied by brush, roller, spray 
suitable method depending entirely 
and number of the articles to be 

Che process can be usec 
phosphating facilities when 
plant or an abnormal volume of 
For regular use its higher chemica 
compactness and simph 
saving in heating and plant maintenance costs, 
larly for the manufacturer a small volur 
quality production. The ic i 
work on arrival and apply “‘ Keph« 
tore; it is thus simultaneously protec 
during storage and subsequent asset } 


the removal of surface dirt to prepare it pain 


city en 


Multiple Turret Punching Presses 
WO new models have been added to the Edel range of 
multiple turret punching presses (Fig. 6 These 
machines, the model SM4/500 /12 aud the SM15/500 18 
have been specially developed for the manufacture 
radio and transmitter chassis, switchboards 
enable sheets to be punched accurately ar 
minimum cost. The SM4/500/12 has a press 
with a 19} in epth of throat, 
tools in the turret head to puncl 
in 16-s.w.g. sheet, or up to 
The SM15/500/18 punches 
with a punching pressure of 
of 19} in., and carries 18 tools 
When using a template, ¢ 
pin which makes electrical contact, 
the magnetically-operated cl 
yuunched. For the 
graduated scales 
sed as 
sharp 
act, located 
hand. A safet 


of punching 


to eacn station ¢ 


completed workpiece or tool with a number of pun utomatic 
was % 


not be curate] c ‘ 1¢ kin nechar , the HI vatut 3.20, es i I ici ¢ 


Tube Bending Machine 


t is also possib!} 
table platen on 


j 
iSO < 


constru 
Drive 
flywheel, 
bearings 
drives the e entric é 
reduction equipment run 


shaft is mounted in spe 
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NEW: 


The Wolf TS35¢ 
s Capacity TWO —_ 
Beneral Duty Drill 


COMPETITIVE—LOW ‘WEIGHT : CAPACITY’ RATIO— 
raaee BUTTON SPEED CHANGE 


1e machine for high efficiency drillin 








1 of a button changes speed from §§ 
y change-over time on jobs to a minimum 
serve ensures that correct drilling speeds are m 
ght and good balance of the TS35c make it a very easy 
ck with your operators on that score—and the competit 
edt gh output, will appeal to your pocket 
much more to the performance of TS35 


» send for the detailed leaflet which has all t 


2 SPEEDS 
550 1,350 


R.P.M 








Fill in and | post this coupon—TODA Y! 


To: WOLF ELECTRIC TOOLS LIMITED, DEPT. S.12 
| PIONEER WORKS, HANGER LANE, LONDON, W.S | A Morse Taper 


Please send me the illustrated dy | model—type TS35 
| —is an equally 
efficient aid to 


l 
ro 
| | high productivity. 


{ARK FOR THI 


es eee ce ee ere 
l BIRMINGHAM ~- BRISTOL * GLASGOW ~- LEEDS - MANCHESTER ' NEWCASTLE 
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rates 


the bencl 


Phe ew model, which incorp ah 
transformer in the light head, may be used on 
or fitted to a wall when tall components require exan 
9 shows an operator testing such a cas 
source is a series of four helium tubes 
f damage, a defective tube may be bridge< 


t used until a replacem 


una- 
tng 


In the 


tion Fig 
1 out 


7 


th n 


power supply 


FJexible Couplings 
Ses new couplings—Cardeflex (Fig 


8)—have recently been added 

range of flexible couplings available 
and Co. Ltd. of Marfleet, Hull 

he scope ol all-metal Cardeflex extends 


horse-power up to 90,000 h.p 


a safety slipping coupling 
characteristics of Cardefiex 
Where very-high-speed running i ] 
available with steel flanges Othe 
supplied on request include a coupling 
brake drum, a model for sustaining 
another included in a flywhe 
Elsi-Hydrostar is another 
piu 





the features o Elsi 
de-clutching. 
Catalogue 
and technicai advice will 

at the above 


ric 


990 2] gives complete 


Semi-Tubular Rivets 


NEW range of drilled tubular 
juced by Cooper and Turner 
in mild 


being proc } 
Road, Sheffield, 9 
brass and aluminium 
ti 


ons and particularly 
special head shapes 


Monochromatic Light 
1 technique for checking 


one-millionth 


optical flat 

of the improved L: 

Products International 

marketing this unit 
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EXAMPLES OF REDUCTION 
IN MAXIMUM DEMAND 


4 sth 
| ls nm s 
AES ays 


' e & 
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Duplicating Turret Punch Press 
HE Rotex D--“licating Turret Punch press (Fig. 1 ! Ittor it 
is designed .o punch production runs of chassis, is punched 

panels, and other fabrications accurately, at high speeds, All } of identical size should | 
and at low cost. he template by paint or die 

Duplicate features include e a separate colour code 

Press is capable of duplicating template hole locations rotate turret and die 
within 0.005 in. at 20 strokes per min. Two-hand control removed f1 beneath the ram by moving 
of stylus movement ensures greater hole locating speed the tem e and following the standard procedure 


; from the 1eet Metal Mac 


accuracy. Eighteen punch and die stations up to 2 in [ press is availabl 


.< 
round, Press can be operated without the duplicator by td yle Road, Colnbrook, Slough, Buck 
use of a foot switch. Approximately 10 tons of pun 
power. 15-in. or 24-in. throat depth available le 
templates up to n 24in. Rotex quick change tu ll sl the ne 


Dial-feed Press 


W 60-ton Capacit 

and die plate feature. Low capital investment ss introduced | 
The press is comprised of a modified Rotex hy Worcester 

operated turret punch press coupled with a precisio as nin talons and 

duplicating table and assembly n he press 
Standard equipment includes a full set of punches and to back anc has an 

dies, valves, cylinders, lubricators, stock clamps and stops, throat I he bed 

and electric equipment The tapered stylus is als s is available with 

standard equipment. Other stylus types are available > ram sp 
The duplicating attachment consists of a 

aluminium tooling plate, drilled and tapped for con\ 

template location; mounted on the surface of the table 

an assembly consis stylus and actuator handles 

hardened and ground traver ods which throug 

recirculating linear ball t 

and a stock stop 

movement of the stylus proc 

ment of the workpiece 

consists of four elements, twe 

stylus and workpiece wiiic 

movable elements and the 

fixed element. The workpi« 

a horizontal plane from the 

This is a result of the relative 

table and the punch press, an 

not directly connected to th 

locating holes on the templat 
The template is the key 

machine. It should be not | 

the stylus is tapered the plate 

prevent the stylus from contacting the 

seats in the location hole. Each ¢ 

should be 90 degrees from its adjacent sides 
In operation the operator grips both the uator 

stylus handles and guides the stylus o1 t template 

When the stylus is inserted in a hole, the workpiec 
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i’s OLDUN’S & 


BOLDUN’S wwo ew Service in Sheet 
BENT SECTIONS Steel... 


FROM 


4, 


: oie Oss 
\ HOLDUN’S W. GC. M. JAMES (cccces:o»:) LTD. 


“ HOLDEN PRESSINGS LTD 13 19 WHITEHOUSE ST - BIRMINGHAM 6 
HAMPTON RD, DROITWICH, WORC 
' step * JOHN SUMMERS—STOCKHOLDER 








CLEANED ‘ UND = 
REPAIRED creyHous DO) DE! 

STERILISED | 
and given average six times TINMENS, PLUMBERS AND OTHER QUALITIES | 


oy life, showing 100° WIRE or TAPE, Solid or resin cored 
saving on repurchase. TO BRITISH STANDARD SPECIFICATIONS 
ALUMINIUM SOLDER 


TIN : Ingot & Bar 


BURILINGION GLOVES 
EGEGE TREFOREST INDUSTRIAL | BATCHELOR, ROBINSON & CO. LTD. | 
ESTATE, GLAMORGAN _ | 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 | 


NNUM, BIRMINGHAM PHONE: VICTORIA 2291-2 | 


Telephone 
Treforest 2452-3 
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P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
* Camilock "’ 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 


Photograpt: by permission of 
Messrs. Taylor & Challen Ld. 


PRICE MACHINE GUARDS LTD. 
Powke Lane, Old Hill, Staffs. 


Tel.: Cradley Heath 66423 
’Grams: ‘“‘Prigard’’ Cradley Heath 


guard either 





14/22 C aes 
PECK HAM, t 


= TOGGLE BOLTS 


for 
Woodand Metal 
Boxes. 
Food Canisters 
Instrument Cases. 


Factory 
m, etc. 


Equipment, 


PARKER (TOGGLES) LTD. 39 WILSON sT., LONDON, E.C.2 ’Phone: Monarch 8629 


Seam Welders 


Weld- 16 gauge M.S. Sheets at 4 

@ Selt-contained motor drive 

@ Variable mechanical pressure 

@ Primary tappings on transformer for 
range of secondary voltage 


ft. per min. 


wide 


@ Straight and circular seam welders available, 
giving: air-tight joints to stand high pressure 
ALSO PATENT SCALING MACHINES AND SPOT WELDERS 


THE Wri r full particular 
WESTMINSTER. "ENGINEERING Co. Ltd 


Victoria Road, Willesden Junction, London Nwio 
Telephone: ELGar 7372 (2 lines) 


RON 


QNDON 
MS: CONDTINNERS.PES spas 
A 
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HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared 
Adjustable Stroke. 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication. 

Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or inclinable 


SWEENEY & BLOCKSIDGE (P.P.) LTO. 
— SALTLEY, ee a 


Sonia, Birmingharr EAS. 3231/2 














COLD ROLLED. 
MILD STEEL 
STRIP 


PLAIN, 
ELECTRO GALVANISED 
AND 
HOT DIP SOLDER COATED 


G.R. JONES & Co. Ltd. 


MALINDA STREET 
SHEFFIELD, 3 


Telephone: SHEFFIELD 26059 











536) 


EACH 


CUTS SHEET METAL 


SPARE BLADES $/- each 
e Mouse. Western Road, Grighton, Te 6r 
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TO MEET YOUR 
PRESSING NEEDS 


Pressings in all metals, also in paper, 
P.V.C., etc., for all trades. Accuracy, 
precision and high quality are assured 
by an engineering skill based on long 
experience. For reliability and good 
service, it will pay you tosend us your 
enquiries 








—~_ 


























1 BRAND FOR VORSON 

A GRAND JOB Die Cushions — FOR 
BETTER PRESSINGS 

We EXPORT 


HOT ROLLED BRASS & COPPER 1 eee 
SHEETS 
aiso 


COLD ROLLED BRASS 
COPPER AND 
PHOSPHOR BRONZE 
Sheets Strips 


m I 


conforming to 
ASTM, BSS, ISS or Customers’ Specifications 


—-Pr>nwmm<—-2ZC 


Contact | 
KAMANI METALS FOR DETAILS APPLY:— 
& ALLOYS LTD. |/| WORSON DIE CUSHIONS Lip. 


AGRA ROAD, KUPLA, BOMBAY 70, INDIA | | Dept. M., RABONE LANE WORKS SMETHWICK 
STAFFS. el: SMETHWICK 0939 




















ARTICLES 


FOR THE SHEET 
METAL & TINPLATE 
INDUSTRIES 


SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
The fastener with endless applications in the PAINT, OIL AND 

OTHER 


Sheet Metal Industry. CONTAINERS 
SIMPLE—POSITIVE—SELF LOCKING f 


Made in a variety of types and sizes. Special 
fasteners to suit customers requirements. 
Used on quickly detachable panels, inspection | 
doors, access covers, machine guards, pane! | | 

covers, fairings, box lids, etc. 


For full details and literature apply to:— BRADLEY & BU RCH 


WIRE COMPONENTS 


ODDIE BRADBURY & CULL LTD. | LIMITED 


SOUTHAMPTON | 65, LONDON WALL, LONDON, E.C.2 
Telephone: 55883 Cables: FASTENERS SOUTHAMPTON | PHONE : NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 
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CLASSIFIED ADVERTISEMENTS 


PREPAID RATES ’ ER ME? 4 nar f ch (12 iS per incl Minin 





DISPLAY ADVERTISEMENTS wid Z ert s £1 13s. Od. ca 
t BOX NUMBER 3 ncluding postage of replie 





it » BOX IBERS should be addressed to the Classified Advertisement 
) John Adam St Adelphi, London, W.C.2 Telephone: I RAtaigar 6171 





MASHINERY and MATERIALS WANTED MACHINERY and MATERIALS 
tacts imc FOR SALE—contd 
rN BOX Pilar and Presses require . : 


ainers man - ler Pa 


Byass W 











TIME RECORDERS 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


2239 


H 
167/168, BOROUGH HIGH 8T. LONDON, 8.£.1 
| 








“CHICAGO” PRESS BRAKES 
Here are seven modern Press Brakes for 


— MACHINERY and MATERIALS |] work neariy every S.M. Shop can use. 


No. 131A. 4ft. x 18¢.— 6” throat—10 tons 


FOR SALE AND WANTED No.131B. 4ft. x 18 g.—12” throat—10 tons 


No. 135 4 fc 16 g —6” throat—15 tons 


STAINLESS STEEL OFFCUTS 


No. 56A 6 ft. x 16 g.— 6” throat—25 tons 
PORTABLE POWER TOOLS [ No sco) cis 16 ¢ for punching25 tone 


| 
| No. 265 6 ft. x 18¢.— 6° throat—25 tons 
Box o. 185, ** Sheet Metal Industries | TEW. used bought sold, exchanged No. 688 8 ft. x 14g. — 8” throat— 36 tons 


All Sizes, Shapes and Thicknesses 


- ideal for work within rated capacity. Variable 
A rt Yrysdale c 
" Arthur | — and o., Lid. 38 strokes up to 50 per mirute. Foot control 
omimerce Road Wood Green, London All steel construction 
|| N22. Bowes Park 7221 Reasonable prices. Circular on request. 


17-19, John Adam Street, London, W.C.2 





MACHINERY and MATERIALS FOR SALE A er enana GanGnEDTU 2 

















KINGSLAND 


Agents and Stockists for 
PILOT HYDRAULIC PRESSES & SHEARS 


Compare these prices 
3 Ton Bench Press .. bs £150 
12 ,, Press .. - - £235 
15 ,, Press .. ‘a "7 .. £355 
20 ,, Press.. Sa . £380 
Plate Shear sa 7 . £195 
2” « }” Angle Shear .. . £24 


Early Deliveries * We Service 


™ KINGSLAND 


ENGINEERING CO. LIMITED 
25/37 Hackney Road, London, E.2. SHOreditch 6357/5635 
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MACHINERY 


and MATERIALS FOR SALE 








OVERLOGK 


LIMITED 


STEEL 
STOCKHOLDERS AND 
SHEARERS 

ce) 


PRECISION CUT 
BLANKS AND STRIP 


Before placing your next order, why 
not write or phone for our quotation, 
enquiries large and small welcomed. 


Large stocks in all gauges of General 
Purpose Cold Reduced Steel Sheets. 
Prime and Seconds. Competitive 
Prices. Prompt Deliveries. 


WHY NOT TRY THE 
OVERLOCK SERVICE 
Ring MALDEN 3215. (5 lines) 


61 BLAGDON ROAD, 
NEW MALDEN, SURREY 











Duct Fabrication 
After the LOCKFORMER 
comes the CLEATFORMER 


Which makes z 
two kinds of 
Locks, the 
‘Ss’ cleat 
and ‘ Drive’ 
cleat and at 
25ft. per min. 
Both cleats 
have machine- 
made uni- 
formity and 
cannot vary 
Both are pro- 
cessed through 
Machine by 
many sets of 
Rolls, each of 
which contri- 
butes to the 
finished result 


—-. 4 


cleat | 
Send for circular and samples 


THE OLIVER MACHINERY 


co., LTD. 
196, DEANSGATE, MANCHESTER, 3 | 
| 


LEO RAPP (STEEL) LIMITED 
Steel Stockholders 


Wimborne Avenue, Norwood Green, Southal!, Middx 
Telephone : Southal! 2322 Telex: 25172 


Mild Steel Sheets, C.R.C.A.. C.R.G.P., E.D.D., Zinc Coated, Galvanized 
Plates up to 6". Black and Bright Mild Steei Bars, Flats, Sections 


Primes and Non-Primes. Capacity for shearing and profile cutting 


Stockholders for JOHN SUMMERS Stee!-Sheets 





SECTION FORM 

R O Le be d N G COWLISHAW 

MACHINES | 8s .ci 
° 





Inicio 


| FDWARD 
Pres 1) 


ROLLS and TOOLS 


Designed and manufactured to 
requirements 


ess, a 
4" 44 





| 
} 


CHAS. W. BIRD Ltd. |) cn 
Junction Works, Oldbury Rd. | 364 in. x 18 in 


Staffs. Smethwick 
SME. 0027 


€ ' 





H.M.E 
Press 





LECRA 8 


> 
re 





er SAO! ies. WwW. WARD LTD 


| ALBION WORKS - SHEFFIELD 
wh ET METAL WORKERS, skilled and | Phone: 26311 Ext. 371 
h semi-skilled required als Guillotine | Remember <p eeerot = Wards might hove 
Operator. Skilled pay 8s. 9d. per hour. West | —— 


Drayton area. Good working condit I 


| West Drayton 3685 | SITUATIONS VACANT 








tditorial Assistant 


REQUIRED FOR 
. 
SHEET METAL INDUSTRIES’ 


Some knowledge of the science or tec hnology of the 
working or finishing of metals is desirable allied with 
enthusiasm and the ability to write good English. 

Starting salary from £900 p-a. according to age and 
experience with good prospects of advancement and a 
secure position for the right man. 

Application giving as much relevant detail as possible 
should be made to the Editorial Director, Industria! 


Newspapers Ltd., 17-19 John Adam Street, London, W.C.2. 
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SITUATIONS VACANT 








EXCEPTIONALLY HIGH COMMISSION 
Technical Sales Representative | 
Sheet Metal Working Machinery Ek ey Sg gy ee 
provided ondo d Sout CONTRACT WORK 
\ trict. confiden REQUIRED—contd 








Managing Director. <e — 


PEARSON PANKE LIMITED. SHEET METAL WORK 
N.W.7 IN STAINLESS STEEL 


“es —— ! Difficult fabrications in stainless 

steel are handied continually by 
Contemporary Metalworks. Their 
experience with stainless steel 
sheet metalwork has made them 


/ a‘ one of the most successful and 
reliable companies in this field! 
R T B if ~ have os Uhelmetion problem 
ja speak to Contemporary Metal 
works. Let them solve it 
RICHARD THOMAS & wereipieen LIMITED CONTEMPORARY METALWORKS 


LTO 
ret 61, Dykehead Street, 


St ec test 


SHEET METAL WORKERS Se _So Seaen 


of N.U.S.M.W Prefers eg ven's W' specialise in slitting 
material in widths trom j 
es and gauges from .010 in.-.064 
panes ~elcome enquiries for a ypes < 
Quick delivery guarantecc 
ALEX J. CHEETHAM LIMITED 
UVob Lane Mill, Morton Street, Faileworth, 
Manchester 


Hale Grove Gardens, London, 














stee! experience 


rree Lif 


RICHARD THOMAS & BALDWINS LTD., 











Orchard Place, London, E. 14. Tel. EAS 5070 Pe | 
METAL SPINNING | 
i 


J) ESIGN ENGINEER : STAINLESS STEEL & HYDRAULIC 
; a euaen 3 SPINNING TO € ft. CAPACITY 





SHEET METAL WORK 
STOVE ENAMELLING 
GENERAL ENGINEERING 


Enquiries invited 


CONTRACT WORK REQUIRED ALFRED A. CORRE & CO. LTD. | 
- 23, JACOB STREET, LONDON, S.E.1 


SS Telephone: Bermondsey 2858 
BENT WIRE ARTICLES 


i eieeianall $——_ SMALL PRESSINGS 

| DRAKESON REPETITION-TURNED PARTS 
| (GENERAL METAL SPINNERS) LIMITED 

C= — 

CAPACITY UP TO 72° ) STAINLESS 
| IN ALL METALS STEEL 
"gi aha | a \ Specialists 


SPECIALISTS IN STAINLESS . ‘s 
STEEL HYDRAULIC SPINNING FABRICATION, WELDING AND 


SHEET METAL ENGINEERS X-RAY INSPECTION, PRESSINGS 
a AND MACHINED PARTS 


21P USE r ‘ r | THE TAYLOR RUSTLESS FITTINGS 




















ROOne 
LONDON, S.E.5. 5626/27/18. COMPANY LIMITED 
Ring Road, Lower Wortley, LEEDS 12 





& U. ATKINSON, LTD. 
e ‘Street Works, Shipley. Yorks. 
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CONTRACT WORK 


REQUIRE D—contd. 








METAL SPINNING OUR 


UP TO 9 ft. DIAMETER 


(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


LONDON, N. 19 


DOMINANT WORKS - ELTHORNE ROAD 
(opposite Boothby Road) 


SPECIALITY 


Telephone: ARChway 6631/4 

















RECISION Sheet Metal 
Radio and Electrical Trade. 
Panels, Brackets, etc. 
so to 100 tons. 
105 


METAL SPINNING capecit 


Capacity available for small Dia. 


Spinnings up to 12” Blank. 
SWACO ENGINEERS LTD., 


finishes. approved.—The 
Company, Kaymet orks, Sylvan Grove, 
London, S.E.15. Telephone NEW Cross 6644. 


Work for the 


Power Press capacity | 
. Press brake capacity up to 

tons 8 ft. x 7/32 im. All spray and stove 
I Kaymet | 





392 HORTON ROAD, LONDON, E.8 








CLI. 5220 








Deep Drawing. Up to 8 Deep 


STAMPINGS 


Up to 75 tons Pressure 





Up to 46” diameter 


MANUFACTURERS HAVE CAPACITY FOR: 


STOVE ENAMELLING 


ULTRA MODERN PRE-TREATMENT AND 
ELECTRO-STATIC PAINT PLANTS WITH 
CONVECTION OVENS 


SHEET METAL 


Send your enquiries to; 

ELLAND METAL 
SPINNING CO. LTD. 
SOUTH LANE, 

ELLAN 


Phone 
Elland 2738 Oo 











FABRICATION 


UP TO 8ft. x 14 s.w.g. 


SPOT WELDING 


UP TO 100 K.V.A. 


UP TO 200 TONS, 6ft. x 4ft. BED AREA 
ELECTROPLATING 
ALL TYPES A.1.D. APPROVED 


BURCO ENGINEERING DIVISION 
BURNLEY, LANCS. 
TEL: 7241 


METAL SPINNING 


Capacity available for 
Metal Spinnings up to 
150 in. diameter. 





A.1.D. and A.R.B, APPROVED 
Long or Short Runs 
Precision Metal Spinnings 


Masons Road, Stratford-on-Avon 
Phone: 3895/6 























CLASSIFIED ADVERTISMENTS 
FOR THE JANUARY ISSUE 
should be sent to 
CLASSIFIED ADVERTISEMENT MANAGER 
“SHEET METAL INDUSTRIES” 
John Adam House, 17-19 John Adam St., Adelphi, London, WC2 
by not later than 14th December, 1961 








ET US quote you for metal spinnings in 

all metals up to 25 in. blank.—Wades 

(Halifax), Ltd., Arden Works, Fenton Road 
Halifax 


“HEET Metal and Light Constructiona! 
Engineers require work of a genera! and 
varied mature. Capacity available 8 ft. x 4 in 
Box No. 191, ‘“* Sheet Meta! Industries 
17-19, John Adam Street, London, W.C.2 





} 
| 
| 


RESS WORK of all descriptions carried 
out. Deep Drawing up to 15 in. deep, 
| Blanking and Forming up to 80 tons.—Wades 
(Halifax), Ltd., Arden Works, Fenton Road, 
Halifax 


| HEET METAL Fabrications of ion 
| and repetitive nature a speciality.—Wades 
| aeend. Ltd, Arden Works, Fenton Road, 
| Halifax. 








SHEET & PLATE 
SHEARING CAPACITY 
AVAILABLE 
up to 10’ x 3” Plate, also cropping of 

Channels, Angles, Tees, etc. 
Our own or customers’ material. 


Write or telephone 
WELBECK (Stee! Stockholders) 
LTD. 


Steel Wharf, River Road, 
Barking, Essex 
Telephone: Rippleway 5751-4 














H. GRAEPEL LTD. 
KINSALE, CO 
Makers of PERFORATED METAL 


INDUSTRIE 
December 1961 


CORK 


SHEET METAL 








HOT 
ROLLED 
SHEETS 


From our Mill at Bergen we offer you HOT 
ROLLED SHEETS for drums, gas bottles and 
other purposes 

commercial quality 

close annealed 

pickled and close annealed 

normalized, pickled and oiled, 
from electric and oxygen blown steel 
The programme includes sheets with normal and 
high tensile strengths according to your require 
ments 


A/S NORSK JERNVERK 
P.O. Box 5175 - OSLO NV 
Telex: 1068 Telephone: 60.38.90 








ENGINEERS & 
PR 


Specialities Press Tools for the Tin Box and 
Sheet Metal Trades 
Makers of Press Tools to blank, form and cur 
operation. Covered by patent No. 83305 


DIE FORGINGS 
POWER PRESS REPAIRS 
GEAR CUTTING 
PRESS WORK 


Send for List of Second-hand Presses anc 
Machinery 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, W.5. 
Telephone: Canonbury 9444/5 








STANDARD 
SPECIAL PURPOSE 
CONTINUOUS (Piano tree) 


IN 
Mild Steel, Stainless Steel 
Brass and Aluminium 


LARGE STOCKS MAINTAINED 
GOLD % WASSALL (HINGES) LTD. 


CASTLE WORKS, TAMWORTH, STAFFS 
e: 3391/2 
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HINGES 


SPECIALIST MANUFACTURERS 
TO THE SHEET METAL TRADE 











STAINLESS STEEL 


FROM STOCK 


PLATES, SHEETS, ANGLES, 
BARS, ETC 


PROFILED BLANKS & FORGINGS 
FOR QUICK DELIVERY 


SHEFFIELD’S 
Leading Stockists 


(A.D. APPROVED) 
TOCK LIST SENT ON REQUEST 


COTTAM 
STAINLESS LTD. 
50 LOVE STREET, SHEFFIELD 3 











INDEX TO 


ADVERTISERS 


DECEMBER *denotes pages numbered 
1961 in editorial sequence 
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WOLVERHAMPTON 
Mitre Works, Eagle Screet 
Telephone: Wolverhampton 27771! 
Telegrams: ‘Spenceriar (8 lines 


ROYTON 
Stadium Works, Dogford Rd., Royton 
Nr. Oldh.m, Lancs 
Telephone: Oldham Main 0211 (3 lines) 
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GATESHEAD 


BRITON FERRY 
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° . mSiW.G." capacities. 


° r 
e U Design No. 897589 
~ if tbe - . 


t 
it’ Omy) does, the steel plate frame give the unbreakable 
i 
a0" 
mao gat drive, vibrationiess electrically operated friction 
=a , 
Maahmand} electro-magnetic brake prove that the close 
ant on given to these important components pays off with 
fasemmaintenance worries and therefore higher cutting 
ipmertuction for discriminating buyers of these guiliotines 


ty CON ee a Do 


* 


: GA Eetmerds Lfd 


Model 6/25 cuts 6 ft. 


- if . 
; required to maintain the cutting efficiency, but the - 


Ly 





Mode! 8/25 cuts 8 ft. x in. mild steel. 


in. mild steel! 


Highly approyed devices like hold-downs)|, lights, guard# \ 
gauges, starting and cutting beam controls, as fitted to the 
lighter Besco-Truecut Guillotines, are used to ensure safe, 
clean, accurate and waste-free cutting. One & these featured 
devices is.a new power precision back gauge with large scale, 
front vrew indicator . 


Use one of the communication channels below to wet fuller 


details of this new advance in guillotine shearing. 


Edwards House, 359-361 Euston Road, London N.W.1. Tel: Eusten 5000 
Telex: 24264 


Telegrams: Bescoteols London NWI 


Lansdowne Mouse, 41 Water Street, Birmingham 3. Tel: Central 7606-8 


Tetegrams: Bescotools Birmingham 3 
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